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ABSTRACT 


Physical, chemical and biological oceanographic observations are made from 
the weathership at Ocean Weather Station Papa, and between Esquimalt and 
Station Papa, on a routine continuing basis. Physical oceanography data only 
are shown, including surface observations and profiles obtained with bottle 
casts and conductivity-temperature-pressure instruments. 
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INTRODUCTION 


Canadian operation of Ocean Weather Station P (Latitude 50°00'N, Longitude 

145 00'W) was inaugurated in December, 1950. The station is occupied primari- 
ly to make meteorological observations of the surface and upper air and to 
provide an air-sea rescue service. The station is manned by two vessels oper- 
ated by the Marine Services Branch of the Ministry of Transport. They are the 
CCGS Vancouver and the CCGS Quadra. Each ship remains on station for a period 
of six weeks, and is then relieved by the alternate ship, thus maintaining 

a continuous watch. 


Bathythermograph observations have been made at Station P since July 1952. 
A program of more extensive oceanographic observations commenced in August 
1956. This was extended in April 1959, by the addition of a series of oceano- 
graphic stations along the route to and from Station P and Swiftsure Bank. 
These stations are known as Line P stations. The number of stations on Line P 
has been increased twice and now consists of twelve stations (Fig. 1). Bathy- 
thermograph observations and surface salinity sample collections, in addition 
to being made on Line E oceanographic stations, are also made at odd meridians 
at 40', i.e. 139 40'W, 141 40'W, etc. These stations are known as Line P BT 
stations. Data observed prior to 1968 have been indexed by Collins et al (1969). 


The present record includes hydrographic, continuously sampled STD and 
surface salinity and temperature data collected from the CCGS Quadra during 
the period 17 October to 7 December, 1977. 


All physical oceanographic data have been stored by the Canadian Oceano- 
graphic Data Centre (CODC), 615 Booth Street, Ottawa, Ontario, Canada. Requests 
for these data should be directed to CODC. 


Biological and productivity data are published in the Manuscript Report 
series of the Fisheries Research Board of Canada (FRB), Pacific Biological 
Station, Nanaimo, British Columbia, Canada. Requests for these data should be 
directed to FRB. 


Marine geochemical data are for the Ocean Chemistry Group, Ocean and 
Aquatic Sciences, Environment Canada, Institute of Ocean Sciences, P.O. Box 
6000, Sidney, B.C. V8L 4B2. 


PROGRAM OF OBSERVATION FROM CCGS QUADRA, 1/7 OCTOBER - 7 DECEMBER 1977 (P-77-8) 


(CODC Ref. No. 15-77-008) 


Oceanographic observations were made by Mr. T. Juhasz of Seakem Oceano- 
graphy Ltd., Victoria, B.C. 


En Route to Station P 


Line P Stations 1, 2 and 6 were occupied and an STD made to 1500 m or near 
bottom. Rough weather cancelled hydrocasts and all other STD's. 


Samples for salinity, nitrate, nutrient, alkalinity, and total CO, were 
collected from the seawater loop at all whole stations (except for Station i), 
with salinity also collected at all half stations (except for Station 123s). 
Surface bucket salinity samples were collected at Stations 1, 2, and 6. 
Surface bucket temperatures were taken at Stations 1, 2, and 6. 


Station 4 samples were missed because the bridge failed to notify the 
oceanographer. 


The surface temperature recorder, thermosalinograph, PCO 
EDO depth sounder were run continuously. 


9 system and the 


A tarball tow was completed at Station 2. 


Mechanical BT's or XBT's were taken at all whole and half stations except 
for Stations 2, 4, 11%, 12, and 124. These stations were missed due to unsafe 
conditions on the aft deck. j 


On Station P 
The oceanographic program was carried out as follows: 


ee ee ee 


1) 2 profiles of salinity, temperature and oxygen were obtained from hydro- 
graphic casts to 4200 metres. 


2) 10 STD profiles to 300 metres and 9 to 1500 metres were obtained. 


3) BT's or XBT's were taken every three hours to coincide with meteorological 
observations, encoded and transmitted according to the IGOSS format. 


4) Salinity samples were collected daily at 0000 hrs GMT from the seawater 
loop. A bucket sample was also collected on 11 occasions. 


5) 18 extra STD's were taken as part of the MILE program. They are not 
included in this report. MILE is the Mixed Layer Experiment program. 


1) Nutrient and salinity samples were collected daily at 0000 hrs GMT from 
the seawater loop. A 24 hour nutrient series was completed with a sample 
taken every hour. 2 profiles to 500 m for nutrients and 1 for tritium 
were obtained. 1 surface bucket sample and 1 rainwater sample were also 
collected for tritium. 


2) Alkalinity and total CO, samples were taken every 3 to 5 days from the 
seawater loop. 2 Beotites to 500 m were taken for each. 


3) Air CO, samples were taken in quadruplicate at weekly intervals on Sundays 
with extra samples taken on Thursdays. 


4) 5 surface tarball tows were completed. 


5) 3 seawater C-14 samples were collected from the seawater loop, as well as 
samples at 0, 100 and 200 metres using the hydro-bios sampler. 5 seawater 
C-13 and 3 air C-13 samples were collected. 


6) PCO, carboys were filled approximately every 3 days when the loop system 
was operational. 


7) A profile to 500 m for particulate organic carbon was obtained. 
8) 5 samples for hydrocarbons were obtained. 

210 ; 
9) 3 samples for Pb were obtained. 


Biological Oceanography 


Samples were obtained as follows: 


1) 11 - 150 metre vertical plankton hauls. 
2 - 1200 metre vertical plankton hauls. 
5 - subsurface plankton hauls. 


2) 5 chlorophyll a. samples from the seawater loop and 2 profiles to /5 metres 
were obtained. 

3) 2 profiles to 200 metres for each of plant pigment and nitrates were 
obtained, as well as 5 surface samples for pigments and 6 for nitrates. 


4) 5 Secchi disc readings were taken at local noon. 


An emergency run was made to Victoria on October 26 for refuelling and 
relief of sick crew members. Salinity samples were collected every three hours 
from the seawater loop. The surface temperature recorder, thermosalinograph 
and PCO, system were run continuously. The inbound route was south of Line P. 
Dakbnun dt. the recorders were all run continuously, with salinity samples taken 
at all whole stations. The ship returned to Station P on November 3. 


En Route from Station iS 


Line P Stations 12 and 6 were occupied and an STD profile made to 1500 
m or near bottom. Rough weather cancelled hydrocasts and all other STD's. 


Samples for salinity, nitrate, nutrient, alkalinity and total CO, were 
collected from the seawater loop at all whole stations. Salinity samples were 
also collected at all half stations. Surface bucket temperatures were taken 
at Stations l2,and 9.ta lL. 


The surface temperature recorder ran continuously. The thermosalinograph 
ran continuously until 1840 hrs GMT, December 7, when the seawater loop was 
shut down. The PCO, system ran continuously until Station 3 when the final 
calibration was made. 


Tarball tows were completed at Stations 12 and 6. 


Mechanical BI's were taken at Stations 12 and 6 with XBT's taken at all 
whole and half stations. 


Observations for Other Agencies 


1) Marine mammal observations were made by the ship's officers forsyMr, I. 
McAskie, Fisheries Research Board of Canada, Pacific Biological Station, 
Nanaimo, B.C., Canada. 


2) Bird observations were made by the ship's officers for Dr. M. Myres, 
University of Alberta, Calgary, Alberta, Canada and Mr. J. Guiguet, 
Curator of Birds and Mammals, Provincial Museum, Department of Provincial 
Secretary and Travel Industry, Victoria, British Columbia, Canada. 


3) Air CO, samples were taken weekly in duplicate for Scripps Institution of 
Oceanography, La Jolla, California, U.S.A. 


Data were processed for publication by Ms. M. Sainsbury of Seakem Oceano- 
Srapliveice cs Vicnoria:s bel. 


OBSERVATIONAL PROCEDURES 


Observations for salinity, oxygen and temperature from all hydrographic 
casts, including the surface, were obtained with Niskin water sample bottles 
equipped with either Richter and Wiese and/or Yoshino Keiki Co. reversing 
thermometers. Two protected thermometers were used on all bottles and one 
unprotected thermometer was used on each bottle at depths of 300 m or greater. 
The accuracy of protected reversing thermometers is believed to be + 0.02°c. 


The daily surface water temperatures were measured from a bucket sample 
using a deck thermometer of + 0.1°C accuracy. The daily surface salinity 
samples were obtained from the seawater loop. When the seawater loop was not 
operational these samples were obtained with a bucket, and are indicated with 
a 'b' in this data record. 


Salinity determinations were made aboard ship with either an Autolab Model 
601 Mark III inductive salinometer or a Hytech Model 6220 lab salinometer. 
Accuracy using duplicated determinations is estimated to be + 0.003 /oo. 


Depth determinations were made using the "depth difference" method des- 
cribed in the U. S. N. Hydrographic Office Publication No. 607 (1955). Depth 
estimates have an-approximate accuracy of + 5 m for depths less than 1000 mn, 
and + 0.5% of depth for depths greater than 1000 m. 


The dissolved oxygen analyses were done in the shipboard laboratory by a 
modified Winkler method (Carpenter, 1955). 

Line P engine intake continuous temperature on both ships was’ recorded 
by a Honeywell Electronik 15 Recorder. The temperature probe is at a depth of 
approximately 3 metres below the sea surface and the instrument accuracy is 

i re) 
believed to be + 0.1 C. 


Each ship is equipped with a Plessey Model 6600-T thermosalinograph which 
is used, on Line P, for continuous recording of surface temperatures and sal- 
inities from the ship's seawater loop. The temperature probe is mounted at 
the seawater loop intake (approximately 3 metres below the surface) and the 
salinity probe and recorder are situated in the dry lab. The accuracy of this 
instrument is believed to be + 0.1 C for temperature and + 0.1 /oo for salinity. 


STD profiles were taken with a Plessey Model 9006 STD system. 


COMPUTATIONS 


All hydrographic data were processed with the aid of an IBM 3/70 computer 
and a UNIVAC 1100 computer. Reversing thermometer temperature corrections, 
thermometric depth calculations and accepted depth from the "depth difference" 
method were computed. Extraneous thermometric depths caused by thermometer 
malfunctions were automatically edited and replaced. A Calcomp 565 Offline 
Plotter was used to plot temperature-salinity, and temperature-oxygen dia- 
grams, as well as plots of temperature, salinity, and dissolved oxygen vs 
logio depth. These plots were used to check the data for errors. 


Missing hydrographic data were obtained using a weighted parabolas inter- 
polation method (Reiniger and Ross, 1968). These data are indicated with an 
asterisk in this data record. 


Data values which we suspect but which we have included in this data re- 
cord are indicated with a plus. These data have been removed from punch card 
and magnetic tape records. 


Analog records from the salinity-temperature-pressure instrument have been 
machine digitized, then replotted using the Calcomp plotter. 


Digitization was continued until original and computer plotted traces were 
coincident. Temperature and salinity values were listed at standard pressures; 
computed from the entire array of digitized data. 


The headings for the data listings are explained as follows: 


PRESS is pressure (decibars) 

TEMP is temperature (degrees Celsius) 

SAL is salinity (parts per thousand) 

DEPTH is reported in metres 

SIGMA-T is specific gravity anomaly 

SVA is specific volume anomaly 

THETA is potential temperature (degrees Celsius) 

SVA (THETA) is potential specific volume anomaly 

DELTA D is geopotential anomaly (J/kg) D 

POT EN is potential energy in units of 10 ergs/cm 

OXY is the concentration of dissolved oxygen expressed in millilitres 
per litre 

SOUND is the velocity of sound in m/sec 
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Oceanographic Data Obtained on Cruise P-77-8 


(CODC Referencé No. 15-77-008) 


Results of Hydrographic Observations 


(P-77-8) 
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Figure 2. Composite plot of temperature vs 10816 depth for Station P. 
P-7/7-8. 
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Figure 3. 


15 


SALINITY, Q/00 
32.50 ages0 34.50 35.50 


aoa aS l|SCU”””*C ee ee 


Composite plot of salinity vs logig depth for Station P. 
P-77-8. 
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oxygen vs 10819 depth for Station P. 
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Figure 5. Salinity difference between 
hydrodata and STD. P-77-8. 
No correction applied to 
STD plots. 
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Figure 6. Temperature difference between 
hydrodata and STD. P-77-8. 
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SURFACE SALINITY AND TEMPERATURE OBSERVATIONS 
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SURFACE SALINITY AND TEMPERATURE OBSERVATICNS 
CRUISE REFERENCE NUMBER 77= 8 
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List of Omissions from Data 


Hydrographic Data: 


Notes 
Consec. # Depth (m) Temp. Sal. O 1a fe oe Comments 
6 239 %* No sample 
239 % No sample 


4064 * * 


Notes (MacNeill, 1977): 


1. The data is suspect because of a reversal of gradient by >.01 "166 (sal- 
inity) or >.08 ml/2 (oxygen). 


2. The data is deleted because of very irregular data values (usually a mis- 
tripping or leaking bottle if both oxygen and salinity are irregular). 


3. The data is deleted because duplicate samples at a depth were not within 
.01 °/oo (salinity) or .08 ml/2 (oxygen). 


STD Data: 
Consecutive Number Comments 
Ae: anid 2/ Salinity omitted; off scale 


Note: Consecutive numbers 12-17, 25-30 and 43-48 are part of the MILE program 
and not included in this report, 
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ABSTRACT 


Physical, chemical and biological oceanographic observations are made from the 
weathership at Ocean Weather Station Papa, and between Esquimalt and Station 
Papa, on a routine continuing basis. Physical oceanography data only are 
shown, including surface observations and profiles obtained with bottle casts 
and conductivity-temperature-pressure instruments. 
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INTRODUCTION 


Canadian operation of Ocean Weather Station P (Latitude 50° OO'N, Longitude 
145°00! W) was inaugurated in December, 1950. The station is occupied primari- 
ly to make meteorological observations of the surface and upper air and to 
provide an air-sea rescue service. The station is manned by two vessels oper- 
ated by the Marine Services Branch of the Ministry of Transport. They are the 
CCGS Vancouver and the CCGS Quadra. Each ship remains on station for a period 
of six weeks, and is then relieved by the alternate ship, thus maintaining a 
continuous watch. 


Bathythermograph observations have been made at Station P since July 1952. 
A program of more extensive oceanographic observations commenced in August 
1956. This was extended in April 1959, by the addition of a series of oceano- 
graphic stations along the route to and from Station P and Swiftsure Bank. 
These stations are known as Line P stations. The number of stations on Line P 
has been increased twice and now consists of twelve stations (Fig. 1). Bathy- 
thermograph observations and surface salinity sample collections, in addition 
to being made on, Line P oceanographic stations, are also made at odd meridians 
St 40. 6 Le. ao. 40'W, 141°40"' W, etc. These stations are known as Line P BT 
stations. Data observed prior to 1968 have been indexed by Collins et al (1969). 


The present record includes hydrographic, continuously sampled STP and 
surface salinity and temperature data collected from the CCGS Vancouver during 
the period 2 December 1977 to 11 January 1978. 


All physical oceanographic data have been stored by the Canadian Oceano- 
graphic Data Centre (CODC), 615 Booth Street, Ottawa, Ontario, Canada. Requests 
for these data should be directed to CODC. 


Biological and productivity data are published in the Manuscript Report 
series of the Fisheries Research Board of Canada (FRB), Pacific Biological 
Station, Nanaimo, British Columbia, Canada. Requests for these data should 
be directed to FRB. 


Marine geochemical data are for the Ocean Chemistry Group, Ocean and 
Aquatic Sciences, Environment Canada, Institute of Ocean Sciences, P.O. Box 
6000, Sidney, B.C., V8L 4B2. 


PROGRAM OF OBSERVATION FROM CCGS VANCOUVER, 2 December 1977 - 11 January 1978 
(P-77-9) (CODC Ref. No. 15-77-009). 


Oceanographic observations were made by Mr. C. Jackson of Seakem Oceano- 
graony Cid., Vrctoria, oc. 


En Route to Station P 


Line P Stations 11 and 12 were occupied and an STP profile made to 1500 
metres or near bottom. No hydrocasts or other STP's were made because of 
rough weather. 


Samples for nitrates, nutrients, alkalinity and total CO. were collected 
from the seawater loop or by bucket at all whole stations except Stations 6, 
8 and 9 (too rough to go on deck). Samples for salinity were collected from 
the seawater loop at Stations 11 and 12 and from a bucket at Stations 1 to 545, 
64% to 745, 10, 104, 11 and 1245. Surface bucket temperatures were taken at 
Stations 1 to 5%, 64 to 74, and 10 to 12%. 


A surface tarball tow was made at Station 12. 

The surface temperature recorder and PCO, system were run continuously. 
The thermosalinograph was run only from Station 11 to 12: because of problems 
with the loop. 

XBT"s were taken at'Stations 1 °to 545)°7%,"10"to T0%"and 11%." "Br "a "were 


taken at Stations 11, 12 and 12%. It was too rough for XBT's at Stations 6 
and 8 to 94. The XBT launcher failed at Stations 645 and 7. 


On Station P 
The oceanographic program was carried out as follows: 
Physical Oceanography: 


1) Profiles of salinity, temperature and oxygen were obtained from 5 hydro- 
graphic casts to near bottom (4200 metres). 


2) Twenty-two STP profiles to (or close to) 1425 metres and 3 to 300 metres 
were obtained. 


3) BT's or XBT's were taken every three hours to coincide with meteorological 
observations, encoded and transmitted according to the IGOSS format. 


4) Seventeen profiles to 300 metres were obtained for the MILE program. 


Marine Geochemistry: 


1) Nutrient and salinity samples were collected daily at 0000 hrs GMT from 
the seawater loop. One 24 hour series of nutrient samples was completed 
with a sample taken every hour from the seawater loop. Two profiles for 
nutrients to 500 m and one profile for tritium to 500 m were taken. One 
loop sample and 5 rainwater samples were also collected for tritium. 


2) Alkalinity and total CO, samples were taken every 3 days from the seawater 
loop or bucket and in addition, 2 profiles each to 500 m were taken. 


3) Air CO, samples were taken in quadruplicate at weekly intervals on Sunday, 
with extra samples taken on Thursdays. Five-litre flasks were filled once 
a week. 


4) Four surface tarball tows were completed. 


5) Two seawater C-14 samples were taken from the seawater loop along with 2 
seawater C-13 and 4 air C-13 samples. 


6) PCO. carboys were filled every 3 days when the loop system was operational. 


7) Four Pb?!° rainwater samples were collected. 
Biological Oceanography: 
Samples were obtained as follows: 


1) Twenty-one 150 metre vertical plankton hauls. 
Two 1200 metre vertical plankton hauls. 


Three groups of subsurface plankton hauls were taken on 3 consecutive 
nights at sunset. 


2) Three profiles to 200 metres for each of plant pigment, nitrate and chloro- 
phyll a were obtained, as well as 2 surface samples each. 


3) Five Secchi disc readings were taken at local noon. 


Bn Route. LLom station. P 


Line P Stations 9 to 1 were occupied and an STP profile made to 1425 m 
(or near bottom). No hydrocasts were made. Rough weather cancelled STP's on 
Stations, 12 to. 10. 


Samples for nitrates, nutrients, alkalinity, and total CO, were collected 
from the seawater loop at all whole stations. Samples for ane were col- 
lected from the seawater loop at Stations 9 to 1 and from a bucket at Stations 
124s to 94, half Stations 8 to 5's and Stations 5 to 1. Surface bucket temp- 
eratures were taken at all whole and half stations. 


A surface tarball tow was made at Stations 6, 4 and 2. 
The surface temperature recorder and PCO, system were run continuously. 
The thermosalinograph was run while stopped on Stations 9 to 6 and continuous- 


ly from Station 5. 


XBT's were taken at Stations 12% to 94, 84, 7, 6% and 54. BT's were 
taken, at Stations 9 tol. 


Observations for Other Agencies 


1) Marine mammal observations were made by the ship's officers for Mr. I. 
McAskie, Fisheries Research Board of Canada, Pacific Biological Station, 
Nanaimo, B.C., Canada. 


2) Bird observations were made by the ship's officers for Dr. M. Myres, 
University of Alberta, Calgary, Alberta, Canada and Mr. J. Guiguet, Curator 
of Birds and Mammals, Provincial Museum, Department of Provincial Secretary 
and Travel Industry, Victoria, British Columbia, Canada. 


3) Air CO, samples were taken weekly in duplicate for Scripps Institution of 
Oceanography, La Jolla, California, U.S.A. 


Data were processed for publication by Ms. M. Sainsbury of Seakem Oceano- 
graphy Ltd., Sidney, B.C. 


OBSERVATIONAL PROCEDURES 


Observations for salinity, oxygen and temperature from all hydrographic 
casts, including the surface, were obtained with Niskin water sample bottles 
equipped with either Richter and Wiese and/or Yoshino Keiki Co. reversing 
thermometers. Two protected thermometers were used on all bottles and one 
unprotected thermometer was used on each bottle at depths of 300 m or greater. 
The accuracy of protected reversing thermometers is believed to be +0.02°C. 


The daily surface water temperatures were measured from a bucket sample 
using a deck thermometer of +0.1°C accuracy. The daily surface salinity 
samples were obtained from the seawater loop. When the seawater loop was not 
operational these samples were obtained with a bucket, and are indicated with 
a 'b" in this data record; 


Salinity determinations were made aboard ship with either an Autolab 
Model 601 Mark III inductive salinometer or a Hytech Model 6220 lab salino= 
meter. Accuracy using duplicate determinations is estimated to be +0.003 /oo. 


Depth determinations were made using the "depth difference" method des- 
cribed in the U. S. N. Hydrographic Office Publication No. 607 (1955). . Depth 
estimates have an approximate accuracy of +5 m for depths less than 1000 m, 
and 10.5% of depth for depths greater than 1000 m. 


The dissolved oxygen analyses were done in shipboard laboratory by a 
modified Winkler method (Carpenter, 1955). 


Line P engine intake continuous temperature on both ships was recorded 
by a Honeywell Electronik 15 Recorder. The temperature probe is at a depth 


of approximately 3 metres below the sea surface and the instrument accuracy 
: ; ) 
is believed to be +0.1 C. 


Each ship is equipped with a Plessey Model 6600-T thermosalinograph which 
is used, on Line P, for continuous recording of surface temperatures and 
salinities from the ship's seawater loop. The temperature probe is mounted 


at the seawater loop intake (approximately 3 metres below the surface) and 
the salinity probe and recorder are situated in the dry lab. The accuracy 
of this instrument is believed to be +0.1 C for temperature and +0.1 ~/oo 
for salinity. 


STP profiles were taken with a Guildline Model 8700 STP system. 


COMPUTATIONS 


All hydrographic data were processed with the aid of an IBM 370 computer 
and a UNIVAC 1100 computer. Reversing thermometer temperature corrections, 
thermometric depth calculations and accepted depth from the "depth difference" 
method were computed. Extraneous thermometric depths caused by thermometer 
malfunctions were automatically edited and replaced. A Calcomp 565 Offline 
Plotter was used to plot temperature-salinity, and temperature-oxygen diagrams, 
as well as plots of temperature, salinity, and dissolved oxygen vs logy depth. 
These plots were used to check the data for errors. 


Missing hydrographic data were obtained using a weighted parabolas inter- 
polation method (Reiniger and Ross, 1968). These data are indicated with an 
asterisk in this data record. 


Data values which we suspect but which we have included in this data record 
are indicated with a plus. These data have been removed from punch card and 
magnetic tape records. 


Analog records from the salinity-temperature-pressure instrument have been 
machine digitized, then replotted using the Calcomp plotter. 


Digitization was continued until original and computer plotted traces were 
coincident. Temperature and salinity values were listed at standard pressures; 
integrals (depths, geopotential anomaly, and potential energy anomaly) were 
computed from the entire array of digitized data. 


The headings for the data listings are explained as follows: 


PRESS is pressure (decibars) 

TEMP is temperature (degrees Celsius) 

SAL is salinity (parts per thousand) 

DEPTH is reported in metres 

SIGMA-T is specific gravity anomaly 

SVA is specific volume anomaly 

THETA is potential temperature (degrees Celsius) 
SVA (THETA) is potential specific volume anomaly 

DELTA D is geopotential anomaly (J/kg) 9 
POT EN is potential energy in units of 10 ergs/cm 
OXY is the concentration of dissolved oxygen expressed in milli- 


litres per litre 
SOUND is the velocity of sound in m/sec 
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007 P 12/12/77 gia 1,425 

008 P Wey 77 1923 4,200 T,S,0,,Alk, 
Tota. CO, 
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034 E4 29/12/77 1023 300 

035 E3 29/12/77 1203 300 
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OFFSHORE OCEANOGRAPHY woROUP 
REPERENGCERINGs r=) =" 16 
POSITION SO ee ON ee eS 
HYDROGRAPHIC CAST DATA 


OBSERVED DATA 


PRESS TEMP SAL -UEPTH 


0 6646 32765 0 
10 6642 32-763 10 
19 60643 32-765 19 
29g 6643 32-764 3) 
49 6642 32-764 49 
fe) 6642 3526766 7S 
shy Oeoe oes Go 98 

124 449 336245 123 
149 4.60 33-683 148 
LTS 4.40 33-795 174 
200 Reis “ooes8l9 199 


2535 3097 33-875 Bley 


304 SGEb SiGe) 302 
408 3078 34-042 405 
510 Sal Set 506 
608 348 34.217 603 


BOL me 619° S4.322 794 
1002 2.83 34.403 992 
1203 2-60 34.451 1191 
1507 @F 2.30 134.520) 9 1690 
2014 1695 34+583* 1989 
2521 1.72 155.632 "92007 
3029 1259 346666 2985 
3530. bs52 ) 34.677 ©" 3482 
4045°° 1252 346674 £3977 
4146 7.52 Sh. 67e) 4075 
4237 1051 340670 4164 
4247 wt 1652 342678 4174 


DATE 
00 W 


SIGMA 
i 
Zoo 
25.758 
25-759 
25.758 
25.759 
25.761 
PONTE T/(e) 
26.365 
20.700 
26.810 
26.855 
26.916 
26.967 
27.070 
27.156 
27.238 
27.341 
27-446 
27.505 
27.585 
27.664 
ideo’ 
ie Ot 
ent 
hella 
27.769 
27.766 
27.772 


INTERPOLATED TO STANDARD PRESSURE 


PRESS TEMP SAE LEPTH 
0 6646 326765 0 
10 6642 3207635 10 
20 6643 32765 20 
30 6643 3267064 30 
50 6642 326764 50 
75 6641 32-766 fhe) 
100 6.21 "52.798 99 
125 4.50 33-207 124 
150 4.59 33-688 149 
LS 4.40 33-795 174 
200 4.15 356819 SKS) 
Papen, 4.06 33-846 223 
250 3-98 33-870 248 
3500 Silene Ie 5 298 
400 3.79 34.034 eT 
500 3673 34-136 496 
600 3.50 34.211 525 


700 Sed Ot sZoo 694 
800 3.19 34.311 795 
900 3-00 "34-359 892 
100U0 2-83 34.402 990 
1200 2.60 34.450 1188 
1500 Beal 34 eo19 1484 
2000 1.96 34.562 1976 
2500 1.73 34.630 2467 
5000 1.600 34.664 2956 
3500 1.52 54.676 3445 
4000 1.52 34.678 3935 
4100 1.52 34.676 4031 
4200 Pe5i > D426 7e 4128 


SIGMA 
tf 
PA) S35, 
25.758 
25.759 
25.758 
25.759 
25.762 
25.812 
26.382 
26.704 
26.810 
26.855 
26.886 
26.913 
26.963 
27.063 
27-149 
27-232 
27.291 
27-341 
27.396 
27.446 
27.504 
27.584 
27.662 
27.718 
27.755 
27.770 
Brerte 
27.770 
27-767 
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U/AVA7 kal 


SVA 


224.9 
224.7 
2248 
224.9 
eevee L 
22562 
224e1 
168.0 
136.6 
126.3 
122.1 
116.7 
12's S 
103.3 
95.9 
88.7 
1269 
70.5 
65-6 
58.7 
5201 
47.5 
44.8 
44.4 
45.7 
4602 
46.5 
4602 


SVA 


224.9 
2c4e7 
224.8 
225.0 
22501 
Ze del 
220.6 
166.4 
136-2 
126.3 
122.1 
119.4 
117.0 
112.6 
104.0 
966 
89.2 
84.2 
79.9 
75.0 
70.6 
65.7 
58.8 
52.3 
47.7 
45.0 
44.5 
45.6 
46.0 
46.4 


GMT 1961 
THETA  SVA 
(THETA) 
6446 224.9 
6.42 224.5 
6643 224.5 
6643 224.6 
6642 224.4 
6641 224.2 
6.31 222.8 
4.48 166.9 
4.59 13561 
4.39 124.6 
Heit jrieo.3 
3.95 114.4 
3.89 109.6 
3.75 99.8 
4769. 991.5 
a4, 83.7 
3213 «73.8 
2.76 6348 
A.52 55.2 
ay20. 4 0.4 
1,81 © 42.8 
8.54) S722 
37 | 133.4 
#525 31.8 
D619 | 1.3 
H.18 4+ 31.6 
MiG. Ale? 
Goi? Sa 
THETA  SVA 
(THETA) 
6646 224.9 
6.42 224.5 
6.43 224.5 
643 224.6 
6.42 224.4 
6641 22461 
6.20 219.3 
4.49 16502 
4.58 134.6 
4.39 124.6 
bits Woods 
4.04 11744 
3.96 114.7 
3.89 110.0 
3.76 100.5 
3.70 9203 
3-46 84.3 
Boe 76.7 
5.108 173.9 
2.94 68.6 
2,77 0563.69 
2.52 058.9 
2.20 5006 
1.82". 42g9 
159° 2737.4 
roe 3560 
1,26°9931.9 
1.20 3164 
1.49 3155 
bet? » S87 


STATION 


DELTA 
D 
e00 
023 
043 
°66 
1lell 
1-65 
20624 
Breteo 
3e11 
3045 
3-77 
4,39 
4.98 
6-10 
Tele 
8.02 
9-64 
Pie S: 
12.51 
14.39 
Neca 
19.72 
22.06 
24632 
26.60 
27.06 
27049 
27253 


DELTA 
D 
00 
0235 
045 
067 

iele 
1.69 
2027 
2075 
3-12 
3645 
3277 
4.06 
4.36 
4.93 
6-01 
7.02 
7295 
8-81 
9-63 

10.41 

11.13 

12.49 

14.35 

17-14 

19.62 

21.93 

24.15 

26-39 

26.85 

27631 


Pp 


POT. 
EN 
00 
01 
004 
10 
28 
°62 
1.13 
1-69 
2.22 
2-79 
3238 
4.83 
6-50 
10.56 
15.31 
20.46 
32-09 
45289 
61-22 
87220 
137-63 
195679 
261-90 
337-55 
425.66 
444.95 
463209 
4o5e15 


POT. 
EN 
°00 
e01 
°05 
10 
°29 
°65 

1-16 

1e71 

2e2h 

2.79 

3-38 

4.03 

4.74 

6-35 

10-21 
14.80 
20-01 
25-73 
32-00 
3872 
45.76 
6095 
86-61 
136-18 
193.25 
257-88 
331.56 
417623 
43610 
455-66 


OxY SOUND 


6.91 
6.93 
6.87 
6.85 
6.91 
6.89 
6.91 
5.98 
4.13 
3.40 
2.87 
2.44 
1.92 
1.29 
1.02 
er7 
-70 
“ae! 
TAS 
.87 
1.45 
2.08 
2.62 
3.05 
3.31 
3.29% 
3.28 
3.30 


OXY 


6.91 
6.93 
6.87 
6.85 
6.91 
6.89 
6.85 
5.88 
4.10 
3.40 
2.87 
2.66 
2047 
1.96 
1.33 
1.04 

79 

073 

70 

70 

e771 

70 

87 
1.44 
2.06 
2.60 
3.02 
3.28 
3.30 
3.28 


1474. 
1474. 
1474. 
1474, 
1475. 
1475. 
1475.6 
1469. 
1470. 
1470. 
1469. 
1469. 
1470. 
1471. 
14736 
1474. 
1476. 
1477. 
1480. 
1484, 
1491. 
1498. 
1506. 
1515. 
1524. 
1525. 
1527. 
1527. 


SOUND 


1474. 
1474. 
1474. 
1474 e 
1475. 
1475.6 
14756 
1469. 
1470. 
1470. 
1469. 
1469. 
1469. 
1470. 
1471. 
1473. 
1473-6 
1474. 
1476.6 
1476. 
1477. 
1480. 
1484. 
1491. 
1498. 
1506. 
1514. 
1523. 
1524, 
1526. 
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OFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NOs 77= 9= 8 
POSITION SO0- «0 Ne 145= 
HYDROGRAPHIC CAST DATA 


OBSERVED DATA 


PRESS TEMP soa LEPTH 


0 Oc soe Ome 09 0 
10 6-35 520750 10 
19 6634 32-751 19 
(ae) 6654 32.754 29 
48 6.52 32-762 486 
we 6eI0" S20 757 he 
7, Ogoteeoe es Lol 96 

ea 4o45 3350131 120 


145 4.56 33-598 144 
169 4.49 336777 168 
93 4.28 33-4816 oe 
242 53097 33-865 240 
290 3-93 33-906 288 
390 3-80 34.019 387 
491 3-68 34-6111 487 
594 3e51 34.200 589 
785 Sees O+e296 778 
984 2688 342384 974 
1184 2665 S34e448 Ty? 2 
1485 2e32 34-502 1469 
LIES 1.97 34.585 1965 
2495 1.76 34.632 2462 
3003 1.61 34-659 2959 
3510 1.54 34.681 3455 
4016 1.51 34.672* 3949 
a islata/ 1-51 34.670 4047 
4208 1.52 34.676 4136 
4219 1.52 34685 4146 


DATE ii2/ le 7auy 


oO W 


SIGMA 
T 
25-767 
25-760 
25.759 
25.761 
25-770 
25.765 
25-764 
26.279 
26.637 
26.786 
26.839 
26.908 
26.947 
27.049 
27-134 
27-222 
272325 
270427 
27.498 
27-569 
27.664 
Zee CA 
27.750 
a el a ee) 
27-768 
27.766 
Zenit 
27.778 


INTERPOLATED TO STANDARD PRESSURE 


PRESS TEMP SAL LEPTH 


0 Croo Poess59 0 
10 Geo) meee oO 10 
20 6454 S2e751 20 
30 6634 32.754 30 
50 6-32 32762 50 
Ths} S55) Boe OT 19 

100 6605 32-814 99 
125 447 33-218 124 
150 4.54 33-637 149 


INAS) 4.44 33-787 174 
200 4e23 33-8235 199 
225 4.07 33-848 223 
250 3.96 33-871 248 
300 3092 330919 298 
400 3e79 34029 397 
500 3-66 34-119 496 
600 3-50 34-2203 595 
700 32635 34.256 694 
800 3.20 34.4303 WI 
900 3.02 34.349 892 
1000 2-86 34.390 990 
1200 2663 34.451 1188 
1500 2-31 34.505 1484 
2000 1.96 34-586 1976 
2500 1.76 34632 2467 
3000 1.61 34.659 2956 
3500 1.54 34-681 S445 
4000 1.51 34672 3933 
4100 1.51 34.670 4O31 
4200 1.52 34.675 4128 


SIGMA 


T 
25-767 
25-760 
296759 
25.762 
25.770 
25.765 
25-845 
266346 
26.670 
26.799 
26.850 
26.886 
26.915 
26.958 
27.059 
276143 
272225 
27.282 
272333 
27.387 
272433 
27.502 
27.572 
27.665 
27.718 
27.750 
27.773 
27.768 
27.767 
27.770 
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SVA 


223.8 
22406 
224.7 
224.6 
224.0 
224.8 
ene 
17661 
142.5 
128.6 
12367 
117.4 
114.1 
105.1 
97.8 
90.2 
B14 
7204 
66.3 
60.2 
52.1 
479 
45.5 
44,4 
459 
4603 
46.2 
45.6 


SVA 


223.8 
224.6 
224.7 
224.6 
224.1 
224.8 
217.64 
169.8 
139.4 
127.3 
122.7 
119.4 
116.8 
11361 
104.3 
9761 
89.8 
85.0 
80.6 
Teo 
71.8 
65.9 
59.9 
52.0 
4769 
456 
44.4 
45.8 
4602 
46.2 


GMT 


THETA 


633 
6.33 
6.34 
6.34 
6.32 
6432 
6.33 
444 
4.55 
4.48 
4.27 
3.95 
3.91 
Sa77, 
3.65 
3.47 
3.18 
2281 
eccy 
2622 
1.83 
1.58 
1.39 
627 
£218 
Prt7 
117. 
eee, 


THETA 


6.33 
6.33 
6-34 
6.34 
6.32 
6.32 
6.04 
4% e46 
4.53 
4.42 
4.22 
4.05 
3.95 
3-89 
3.76 
3.63 
3246 
330 
3-15 
2096 
2079 
2-55 
2e2l 
1.83 
1.58 
1.39 
1.27 
1.19 
1.18 
Deda 


19.4 


SVA 
(THETA) 
223-8 
224.4 
224-5 
224.2 
22564 
223-8 
(Arete) 
175.0 
141.0 
126.9 
121.8 
115.2 
PTL <5 
101.7 
93-6 
85-3 
7504 
6567 
58-8 
52.0 
42.8 
3764 
34 el 
31.6 
31-8 
31.8 
31-4 
30.7 


SVA 
(THETA) 
223.8 
224.4 
224.4 
22402 
223-4 
223-8 
216062 
168.7 
137.9 
125-6 
120.8 
L17*3 
11425 
110.4 
100.8 
92.8 
84.9 
U2 SS) 
746 
69.5 
65.0 
58.4 
51.6 
4207 
3764 
34e1 
316 
31.8 
31.8 
3164 


STATION © 


DELTA 
D 
00 
023 
043 
66 
1.08 
1-63 
2.18 
2067 
3.05 
338 
3-68 
4.26 
4.82 
5-92 
6294 
aod 
9-55 
11.07 
12.45 
14.35 
17.18 
19.70 
22-07 
24.34 
26-61 
27.08 
27.50 
2 «9D 


DELTA 
D 
00 
023 
045 
067 

1.12 
1.68 
226 
2074 
312 
3045 
3.76 
4.07 
4.36 
4.94 
6.02 
7203 
7-96 
8.84 
9-67 

10.45 

11.19 

12.56 

14.44 

17.24 

19-72 

22.206 

24230 

26.54 

27-00 

27646 


POT. 
EN 
00 
01 
04 
«10 
027 
60 
1-08 
162 
2014 
2066 
3022 
4.51 
6.03 
9.82 
14.42 
19-76 
3124 
44U.92 
60.22 
86-06 
136-02 
193-55 
259.92 
335 044 
422.60 
441-81 
459.75 
461.78 


137-16 
194.12 
259-55 
333486 
419.54 
438.54 
458eol1l 


OxY SOUND 
6,927 1873. 
6.89 1474, 
6.88 1474. 
6.97 1474. 
6.87 1474, 
6.68 1475. 
6.92 1475. 
6.43 1468. 
4.54 1470. 
S049 1470. 
Bois. 1470, 
2.35 1469. 
1.96 1470. 
Vee g dang Oe ge 
-98 1472. 
o79 «1473. 
ao ply D6 
-68 1477. 
°67 1480. 
1.04. 1483. 
1640 1490. 
2.04 1498, 
2.67 1506. 
Si04 1514. 
3.19* 1523. 
Se22 1525. 
S20 1526. 
Seo 1527 
OxY SOUND 
6.92 1473. 
6.89 1474. 
6.89 1474. 
6.96 1474, 
6.86 1474. 
6-71 1475. 
6.84 1474, 
6.08 1468. 
Hosl 1470. 
3.40 1470. 
3.02 1470. 
2.61 1469. 
2.28 1469. 
1.89 1470. 
1nS2 Bih71. 
597 82472. 
079 “LETS 
076 «1475. 
o73 14766 
erOLe Vari. 
-68 1478. 
-69 1480. 
1.05 1484, 
1641 1491. 
2.05 1498. 
2.67 1506. 
3.03 1514. 
3.19 1523. 
3.22 1524. 
3.20 1526. 


22 


10.00 


8.00 


0/00 
32.50 33.50 34.50 Soeg0 


SALINITY, 


3150 


“ 30.50 


4.00 


oO howe 
ODIX 


S3¥L3W°H) Jag 


oO = Mm cormoo, eu 


€<] DIX 


OFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NOs 77= Y= 19 
POSITION 50=Fi0 Nr 1l45= 
HYDROGRAPHIC CAST DATA 


OBSERVED DATA 


PRESS TEMP SAL DEPTH 


0 Ge Ole woe (on 0 

2 SeOl seers. <) 
18 6.00 32-774 18 
27 Swi Bua cieklg.e on 
45 STI8 Froese tse 45 
68 6.00 32-770 68 
2 Seo @eSeerT 6 OA 
114 4.43 33-250 Tis 
nie if 4.56 33-618 156 
160 4649 33-770 159 


183 4.23 33-802 182 
230 3697 = 556820 228 
277 3-91 33-896 2u5 
373 3679 34.005 370 
472 S076 S4ele2l 468 
SiO =e oeOoe one oo 570 
784 Sel2 34e314 Terie 
986 2.85 34.389 976 
1186 2-60 34.432 1174 
1488 2051 546524 1472 
4992 1.95 34.589 1968 
2495 1.72 34.634 2462 
3001 Lewo9 “34662 2957 
3506 1.52 34.-666* 3451 
4013 1.51 34e671y 3946 
4114 1.51 34-672 4Q4u4y 
4205 1.51 346677 4133 
Waele 1.52 S4.677* 4143 


23 


DATE T6/712747,7 


«0 W 


SIGMA 
Lh 

25.821 
25.819 
25-820 
25-820 
25.820 
25-816 
25-825 
COsoo 
26.652 
26-780 
26.833 
26.879 
26.941 
27.039 
274134 
27-216 
27.2349 
27.434 
27.490 
27.588 
27.668 
27.722 
216755 
27.763 
27.767 
27.768 
27.772 
tot tet 


INTERPOLATED TO STANDARD PRESSURE 


PRESS TEMP SAL DEPTH 


0 6.01 32-777 0 
10 6-01 326775 10 
20 6.00 326774 20 
30 6.9855 S272 30 
50 Sie 96am Sean 72 50 
The) 5-99 32772 Tas 

100° 5-35 32-968 99 


125 4.50 336437 124 
150 4.52 33.4707 149 
7S 4.32 33.791 174 
200 4.13 33-811 199 
Zao 3299 33-824 225 
250 3-94 332858 248 
300 3688 35925 298 
400 3.78 34.040 Sele 
500 3269 = 34e143 496 
600 Se47 S4e211 B95 
700 3.27 34.270 694 
800 3010 34e321 ee 
900 2696 34-359 891 
1000 2.83 34.392 990 
1200 2.59 346437 1188 
1500 2-30 34-526 1483 
2000 1.95 34.590 1976 
2500 1.72 344634 2467 
3000 1.59 34.661 2956 
3500 1.52 34-666 S445 
4000 1.51 34-671 3933 
4100 1.51 .34+«672 4030 
4200 1.51 °° 34.677 4128 


SIGMA 
is 

252821 
25.819 
25.820 
25.820 
25-820 
25.819 
26.050 
26.516 
26.727 
26.815 
26.851 
26.875 
26,907 
26.967 
27.068 
27.158 
272234 
27-301 
27.357 
27.2400 
27-438 
272495 
27.590 
27-669 
27.722 
27.753 
27-763 
27.767 
27.768 
27.772 


SVA 


218-6 
218.9 
218.9 
218.9 
Zane eae t 
219-8 
219.2 
166.9 
140.9 
129.0 
124.1 
120.0 
114.6 
105.9 
Sion 
90.6 
78.9 
71.7 
66.9 
58.4 
51.6 
47.3 
45e1 
45el 
45.9 
4601 
46.0 
46.2 


SVA 


218.6 
218.9 
218.9 
219.0 
219.5 
219.6 
197-8 
NSSI5 74 
134.0 
125.8 
122.5 
120-4 
Liss 
112.2 
103.5 
95.6 
89.0 
B3el 
78.2 
7405 
T1035 
66-5 
58.3 
51.5 
47.2 
4Be1 
4Sel 
459 
4604 
46.0 


GMT 18.9 
THETA SVA 
(THETA) 
6-01 218.6 
6.01 218.8 
6.00 218.7 
5-98 218.6 
5-98 218.6 
5.99 218-9 
5-96 218-61 
4.42 165.9 
4.55 139.5 
4.48 12764 
4.22 122.4 
3.95 118.0 
3-89 11201 
3-76 102-7 
3.73 93«6 
3.49 85-8 
3.07 7301 
2.78 65-0 
2.52 59.6 
2021 50.2 
1-81 42.3 
1.54 37.0 
Year 33-8 
1.25 3226 
1.19 31-8 
5 baller g Silice 7, 
1.16 31.62 
1.17 S13 
THETA SVA 
(THETA) 
6.01 218-46 
6.01 218-67 
5.99 218.7 
5.98 218.6 
5-98 218.7 
5-98 218.7 
5-34 196-7 
4.49 152-5 
4.51 132.5 
4.31 124.1 
4.12 120.7 
3.98 118.4 
ithe boy a Were 
3-86 109.6 
Berd 200.0 
3-66 91-3 
3e43 B4 ol 
3.22 T7727 
3.04 7204 
2-90 68.2 
2.76 6426 
2-50 59.1 
2.20 50.0 
181 42.2 
1.54 37.0 
peor 3368 
1.25 32-6 
Les 31.8 
1.18 Ole 
1.16 31-2 


STATION 


DELTA 
D 
°00 
020 
40 
59 
99 
1.50 
2-01 
2044 
2.80 
Sead 
3240 
3.97 
4.52 
5.58 
6.58 
THO} 
9.32 
10.83 
12.22 
14.10 
16.87 
19.35 
21.67 
23.95 
26225 
26-71 
27013 
27-18 


DELTA 
D 
e00 
e22 
044 
e66 
1-09 
1064 
2019 
2.62 
2.97 
3.30 
3-61 
3-91 
4.21 
4.78 
5.86 
6685 
7-78 
8.64% 
9-644 
10-21 
10.93 
12.31 
14.17 
16.91 
19.37 
21-67 
23-92 
26219 
26.65 
27e1l 


P 


134.35 
190-83 
255.91 
331238 
419672 
438-89 
456074 
458e77 


POT. 
EN 
200 
eO1 
604 
°10 
28 
°63 
1el2 
1-61 
210 
2-64 
3223 
3-88 
4.61 
6021 
10.06 
14.61 
19.78 
25-47 
31.63 
38225 
45229 
60,78 
86627 
135.16 
191-38 
255-83 
330644 
417.23 
4360e21 
45571 


OxY SOUND 


6.89 
6.88 
6.88 
6.86 
6.88 
6.88 
6.89 
5-96 
4.40 
3.59 
2.99 
242 
2.07 
1.50 
1.13 
83 
065 
°66 
aro 
88 
1.48 
2.15 
2.70 
2.05" 
2.99 
3.23 
3.22 
3.28 


1472.6 
1472. 
1472. 
1472. 
1473. 
1473. 
1474. 
1468. 
1470. 
1470. 
1469. 
1469. 
1470. 
1471. 
1472. 
1473. 
1475. 
1477. 
1480. 
1483. 
1490. 
1498. 
1506. 
1514. 
1523. 
1525. 
1526. 
1526. 


10.00 


8.00 


2.00 


0/00 
34.50 35.50 


33.50 


32.50 
TEMPERATURE, 


SALINITY, 


31.50 


TF 30.50 


13.00 16.00 


C 
10.00 


7.00 


00 


u. 


cu 


ao =  or-oo- nN ao = MN or-wod- 


DEX O0tX 
S3¥13W*H)| dag 


OFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NOe 77= 9= 26 
POSITION 50- e¢0 Ne 145= 
HYDROGRAPHIC CAST DATA 


OBSERVED DATA 


PRESS TEMP SAL DEPTH 


0) 587 32779 0 
10 5.85 S2e781 10 
20 5.82 32-787 20 
29 5083 32785 29 
49 5°85 32783 49 
Tee. 5085 See/79 Tie 
98 5.83 32-783 oF. 

122 4.3d 334195 Ven 
146 4.59 33-4658 145 


169 4.44 334795 168 
193 4.25 33-820 192 
242 3.93 33-4850 240 
289 3.90 33-920 287 
386 3282 34-033 383 
485 3e735 340132 481 
586 3-54 346168 581 
758 3.27 34.288 Chey 
937 2.96 34.362 928 
1119 2071 340422 1108 
1397 2641 344494 1382 
1870 2003 34579 1848 
2354 1.80 34.625 2025 
2844 1.63 34e644* 2804 
3338 MeSS OtsbOi* S267, 
3832 1.53 34-675 3769 
3930 1.51 34-687 3865 
4018 1.51 34-692* 3951 
4028 1651 34-4695 3960 


25 


VATE 24/12/77 


00 W 


SIGMA 
T 

25.839 
25-843 
25-852 
252847 
252845 
25-844 
25-847 
26-337 
26.681 
26.806 
26.845 
26.902 
26-961 
27.059 
27.146 
270193 
2laado 
27-402 
27-472 
212555 
27.654 
27.709 
ZOU! 
27.758 
27.769 
27.780 
27.784 
27.785 


INTERPOLATED TO STANDARD PRESSURE 


PRESS TEMP SAL DEPTH 


0 S887 326779 0 
10 5°85 32-781 10 
20 5-82 32-787 20 
50 5e85 S2+785 30 
50 585 32-7835 50 
15 983 32779 15 

100 5-67 32-827 99 


25 4e41 33-261 124 
150 4.56 33-683 149 
Lt 4.39 33-801 174 
200 4.20 334825 199 
225 4.03 334840 223 
250 3°92 33-865 248 
500 3089 33-934 298 
400 3081 34.048 397 
500 3670 342138 496 
600 3252 34.179 395 
700 3235 34-251 694 
800 3019 34.307 Ranks 
900 3602 34-348 891 
1000 2087 34.384 990 
1200 2662 346445 1188 
1500 2032 34.515 1484 
2000 1.96 34.592 1976 
2500 1.75 34631 2467 
3000 1.60 34-650 2956 
3500 1.53 34.666 S445 
4000 1.51 34-691 3933 


SIGMA 
¥ 
25.839 
25.843 
25.852 
25.847 
25.845 
25.845 
25.901 
26.386 
264704 
266816 
26.854 
26.884 
26.913 
26.973 
27.072 
27.154 
27.205 
BY .e77 
76557 
27.386 
27.428 
27.498 
27.580 
27.670 
276718 
27.744 
27.762 
27.784 


SVA 


21668 
2166 
215.9 
21664 
216.8 
217.2 
Pye Pe 
170.6 
138.3 
126.7 
123.0 
11759 
112.8 
104.3 
9667 
92.8 
82.2 
74.6 
68.5 
61.3 
52.8 
48.5 
46.4 
45.2 
4565 
44.6 
44.4 
44.4 


SVA 


216.8 
216.6 
215-9 
216.4 
216.9 
217.2 
212.0 
166.0 
136.2 
125.8 
122.3 
119.6 
116.9 
111.7 
10361 
9661 
91.8 
85-5 
80.3 
76-0 
Uo: 
66.2 
59.3 
51.6 
47.8 
46.0 
4503 
44.5 


GMT 19.0 
THETA SVA 
(THETA) 
S87 eloe8 
5-85 216-4 
5.82 215-6 
5.83 216-0 
5-85 216-3 
582 21663 
5-82 216-0 
4.37 16965 
4.58 1368 
4.43 125.0 
eeu eLenee 
3.91 1158 
3-88 110-2 
3-79 1009 
290 (/10) 92.5 
3-50 88.0 
3.22 7604 
2.90 680 
2.63 61-3 
2.52 5305 
1.90 43e7 
1.63 3803 
1.242 3504 
1.28 3302 
1.22 318 
Lek 3067 
1.18 3Uc2 
1.18 3001 
THETA SVA 
(THETA) 
5-87 216-8 
5°85 21664 
5e82 2156 
8S 2lowl 
D885 2ilo.s 
5«82 21663 
5°67 2109 
4.40 164.9 
4.55 13467 
4.38 124.0 
4.19 120.4 
S202 22705 
Se91 114.7 
3-87 109-0 
3-78 99-6 
3-66 91-8 
3047 8669 
Seo0 80.0 
3e14 THe2 
2096 696 
2-80 65-5 
2053 588 
2022 51.0 
1.83 42.2 
1057 3764 
1.38 3407 
1.26 32-7 
1.19 3063 


STATIO,, 


DELTA 
D 
00 
22 
044 
63 

1.07 
1.59 
213 
2.60 
2.97 
3-28 
3.58 
4.16 
4.71 
5-76 
6.75 
7e71 
9-21 

10.61 

11.91 

135.072 

16.40 

18.84 

21.17 

23.42 

25-67 

26.12 

26.51 

26.55 


DELTA 
D 
200 
022 
0&4 
°65 

1.08 
1.63 
218 
2.65 
302 
3635 
3.66 
3.96 
4.26 
4.83 
5.90 
6.89 
7284 
8.72 
93959 

10.33 

11.07 

12.45 

14.33 

17.08 

19.55 

21.89 
24.16 
26.43 


p 


POT. 
EN 
00 
01 
04 
09 
027 
060 
1.07 
1.59 
2.10 
2059 
3.15 
Ge4h 
5.92 
9355 
13.92 
19.15 
2940 
41049 
55.12 
78215 
122.89 
175.34 
236-87 
307-98 
390.20 
4O7.74 
423-265 
425633 


POT. 
EN 
00 
001 
004 
10 
°28 
62 

1.12 

1.66 

2.18 

2072 

3e31 

3.96 

4.68 

6028 

10.10 
14264 
19.93 
25-80 
32212 
38.88 
46.06 
61.55 
87631 
136-24 
192-76 
258-29 
333-52 
420-30 


OXY 


6.97 
6.98 
6.97 
6.95 
6.95 
6.98 
6.95 
6.22 
4.30 
3-39 
3.02 
2.39 
2.03 
1.45 
1.06 
094 
83 
77 
e771 
284 
1.38 
Peo 
2eouF 
2.77% 
3.10 
3.20 
3.16 
3037 


Oxy 


6-97 
6.98 
6.97 
6.95 
6.95 
6.97 
6.87 
5.295 
4.13 
3.30 
2.92 
2.59 
2.32 
1.96 
1.39 
1.04 

093 

» 86 

081 

78 

275 

075 

97 
limio3 
2.06 
2.51 
2.88 
3.16 


SOUND 


1472. 
1472. 
1472. 
1472. 
1472. 
1473. 
UTS. 
1468, 
1470. 
1470. 
1469. 
1469. 
1470. 
1471.. 
1472. 
1473. 
1475. 
1477 es 
1479. 
1482. 
1489. 
1495. 
1503. 
i511. 
1520. 
1522, 
1523, 
1523. 


SOUND 


1472. 
1472. 
1472. 
1472. 
1472. 
1473. 
1473, 
1468. 
1470. 
1470, 
1469, 
1469, 
1469. 
1470. 
1471. 
1473. 
1474. 
1475. 
1476, 
1477. 
1478, 
1480. 
1484. 
1491. 
1498. 
1506. 
1514, 
1525. 


26 


10.00 


8.00 


2.00 


0/00 
34.50 35.50 


33.50 


SALTY, 
32.50 
TEMPERATURE, 


31.50 


30.50 


+ 


16.00 


13.00 


C 
10.00 


7.00 


ip Ee Seg gS Sas ARR A 5 aaa PEC RAR EE isles 
<q ox ootxXx OOO[X 


S3UL3N ‘HI dag 


OFFSHOKE OCEAMUGRAPHY GROUP 
REFERENCE NOs 77= Y= 39 
POSITION 50- 60 Nr 145= 
HYDROGRAPHIC CAST LATA 


OBSERVED DATA 


PRESS TEMP SAL DEPTH 


0 5284 324780 0 
10 Se76 320781 10 
20 5-74 324780 20 
29 Sieh | @tZOTel/Tl 29 
49 5e74 324780 49 
Te) 5e76 32777 Te 
99 5e77 324780 98 

124 4.04 334349 123 
149 4.73 330721 148 
Tei ®) 4.54 33-793 Te 
192 4.30 334822 197 
249 3.99 33-865 247 


299 3689 33-916 297 
3599 3.81 34-4046 396 
498 3.70 34-086 494 
997 3651 S4e201 Shel: 
8U2 Selb S4e51/ 725 
1004 2:85 35.2397 994 
1205 2.60 346452 Hos 
1508 2e31 342519 149} 
2015 1.93 34.596 1990 
eves 1.73 34%6639* 2489 
3032 VeDGm ao te Ort 2988 
3542 1.54 344670 3486 
4052 1.51 34-691 3984 
4154 1.52 34.693 4083 
4246 1.52 34.692 4173 
4257 1.53 34-691 4183 


DATE 
20 W 


SIGMA 
T 
2526844 
252854 
25.856 
25.849 
25.856 
200052 
25.852 
200431 
Zoe Lo 
262793 
20.842 
25.908 
26.959 
27.070 
Clelioe 
eleces 
27.348 
27.440 
27-506 
27.584 
27.676 
Qienres 
27.765 
27.764 
27.783 
27.784 
27.783 
27.782 


INTERPOLATED TO STANDARD PRESSURE 


PRESS TEMP SAL DEPTH 


0 5.84 32.780 0 
10 5676 326761 10 
20 5674 32.760 20 
30 S78 32-777 30 
50 5e74 32.780 50 
75.) S70) 320777 75 

100 5.70 326814 99 


125 4.64 332368 124 
150 4e72 33-724 149 
i175 4%e52 335+795 174 
200 4.29 33-824 L399 
een 4.13 33-846 223 
250 3099 334866 248 
300 3689 33-917 298 
400 3.81 34.046 597 
500 3-70 34.088 496 
600 3050 346203 595 
700 3.32 34.263 694 
800 53e16 34-316 733 
900 3.00 34-358 891 
1000 2.86 344396 990 
1200 20e61 346451 1188 
1500 20392 34.517 1484 
2000 1.94 34.594 1976 
2500 1.74 34.637 2467 
3000 1.59 34.672 2956 
3500 1.54 34.670 3445 
4000 1.51 34.689 3933 
4100 1.51 34-692 4030 
4200 1.52 34692 4128 


SIGMA 
T 

2526844 
25.854 
232856 
252849 
25-856 
25-851 
25-887 
260445 
26.719 
26.797 
26.844 
26.879 
26-909 
26.960 
27.070 
27.115 
27.225 
27.290 
27.347 
27.395 
27438 
27.504 
27.582 
27.673 
27.723 
27.762 
27.764 
27.781 
27.784 
272784 


27 


NWA ANT) 


SVA 


216.4 
eboes 
21565 
216.3 
215-8 
216-5 
216-7 
161.8 
P3501 
127.9 
Vedic 
117.5 
113.0 
103.3 
99.9 
9061 
7902 
71le2 
65-6 
58.9 
51.0 
471 
44.1 
4503 
44.6 
44.9 
45e2 
45.5 


SVA 


216.4 
21565 
21565 
21602 
215.8 
216.5 
213.4 
160.4 
134.8 
127.6 
123.2 
120.1 
117.4 
112.9 
1033 
99.7 
89.9 
84.2 
7963 
7501 
Wikis 
65-7 
5961 
51.2 
47.3 
44,3 
45.2 
44,7 
44.8 
4S5el 


GMT 18.0 
THETA SVA 
(THETA) 
5.84 21664 
5676 21564 
5-74 21502 
5-78 215-9 
5674 21502 
Sao) sed Sie, 
Seo 21505 
4.63 160-6 
4.72 133-6 
4.53 126-2 
4,29 121.5 
S97 §=61i5e2 
3.87 11064 
3.78 99.8 
3.66 95-7 
3047 85-2 
3210 TSiv2 
2.78 644 
2.52 5601 
2.21 50-6 
1.79 41.6 
GENS} 3607 
1.36 3207 
127 3204 
1.18 BUeS 
1.18 3001 
GLU y/ 3001 
1.18 302 
THETA SVA 
(THETA) 
5.84 2ioe4 
5676 21564 
Sark velsee 
5-78 215.29 
5674 21502 
5-75 21566 
5.69 212.2 
4.64 15922 
4.71 13462 
4.51 125.8 
Geer Leleo 
4.11 116.0 
Se Sits (sd Cert 
3.87 11063 
3.78 99.7 
3.66 95-5 
3646 85.0 
oee7 T7807 
Seid Toes 
2094 6607 
2.79 6426 
eon 58e2 
2.22 507 
1.80 41.9 
1.56 3609 
1.37 3209 
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D 
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1.06 
1.59 
2.15 
2.62 
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Sie 
3.63 
4.24 
4.82 
5.90 
6.91 
7285 
9.58 

11.09 

12.47 

14.34 

17.15 

19.60 

21.92 

24.18 

26-48 

26.94 

27-35 
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D 
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43 
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1.08 
1.62 
2.18 
2.64 
3.01 
3.34 
3-65 
3.95 
4.25 
4.83 
5-91 
6.93 
7-88 
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10.33 
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12.43 
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21-78 
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26.25 
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EN 

00 
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059 
1.09 
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EN 
00 
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1.12 

1.65 
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4.68 
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14.84 
20.614 
25-90 
32014 
38.82 
45.91 
61.22 
86.88 
136-02 
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415.65 
434209 
453.08 
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7.03 
7.04 
7.05 
7.04 
7.06 
7.01 
7.02 
5.68 
4.03 
3.45 
2.96 
2240 
1.96 
1.24 
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°76 
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1.58 
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2.95 
3.23 
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6.94 
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2.65 
2.39 
1.95 
1.24 
1.20 
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66 

63 

60 

66 
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1.57 
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2.93 
3.20 
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1472. 
1472. 
1472, 
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OFFSHORE OCE ANOGRAPHY GROUP 


REFERENCE NO e 


POSITION 


PRESS 


0) 

ee) 
20 
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25 
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200 
225 
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300 
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RESULTS OF STP CAST 


TEMP 


7e4l 
7e41 
7Teo4l 
7Te4i 
7241 
72338 
5014 
5e05S 
4e91l 
4.67 
4e44 
4e29 
4e22 
4.10 
3091 
3077 
3056 
3e23 
2288 
22590 


SAL 


32264 
32254 
32004 
32264 
32¢64 
32265 
33205 
33 e0G1 
33580 
33282 
33284 
33286 
33-87 
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34203 
34el2 
34221 
34232 
34¢38 
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DATE 
GMT 


SF har er 
Oe7 


STATION 


177 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


Q 
10 
20 
30 
30 
Ree 
99 

124 
149 
174 
199 
2a.5 
248 
298 
397 
495 
595 
793 
990 
1188 


SIGMA 
T 
250153 
259453 
Peds re go 
auc 3 
25053 
25054 
26014 
26059 
26076 
26230 
26284 
260e¢87 
26289 
26293 
27205 
C7014 
27022 
27034 
27043 
27250 


SVA 


24623 
24606 
246248 
24609 
247e2 
24663 
18968 
146-8 
131.3 
12704 
12328 
P2iel 
119e6 
11503 
105e6 
9340 
9023 
BVel 
7228 
6665 


DELTA 
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Qe2D 
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4297 
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1478.6 
14786 
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300 


DB 


600 


CO 
Gay 
SS 


PRESSURE, 


1200 


Se 
SAL INI 


34 


TEMPERATURE. Ib 
ut 8 Le 


REF... INGE 47" = OP ote 
4U9-49.0 N 1i14e2-40.0 W 


NO. WAYS GH —7-. 3 


35 
ls 


3 
, YWADO 


16 


35 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
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200 
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RESULTS OF STP CAST 


TEMP 


6e70 
6070 
62659 
6268 
6067 
6266 
S5e1l3 
5233 
5e30 
Sei ltS 
4284 
4245 
4.216 
4204 
3295 
3279 
3261 
3020 
2099 
2<e6l 


SAL 


32279 
3279 
32.79 
32279 
3279 
3ee 79 
S30 1S 
33258 
33281 
33234 
336385 
33236 
33-237 
33291 
34203 
34214 
34220 
34230 
34-238 
34043 
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298 
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990 
1188 
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if 
25474 
25474 
2 Sre (455 
23e7S 
25015 
25be 75 
26022 
26254 
2He72 
26476 
260 8l 
26286 
26090 
2620294 
27205 
27014 
27e2l1 
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27242 
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10.623 

14.37 

20~e16 
Coe, 

G4He 44 

G2ie id 


SOUND 


1475-6 
14756 
14756 
14 7D. 
1470-6 
1475-e 
1471. 
14736 
14736 
14736 
147? « 
L471le 
147 Ve 
14 706 
14726 
14736 
1474. 
1476e 
147A. 
1430 6¢ 
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TEMP 
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6249 
6049 
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4e19 
406 
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DATE 
GMT 


T/12777 
2es 


STATION P 


93 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


99 
124 
149 
174 
199 
223 
248 
298 


SIGMA 
T 
25075 
2501'S 
2Se 7S 
oer SD 
25074 
25074 
25074 
26428 
26264 
26279 
26285 
26287 
20290 
26095 


SVA 


225042 
22507 
22620 
22602 
227 e1 
22ha3 
227 04 
176-20 
14246 
12843 
12343 
121-40 
1136 
11420 


DELTA 
DO 
020 
Qe23 
0245 
0263 
le ES 
ie 79 
2 we J. 
ee f83 
Je l9 
36 52 
32 8&4 
4e14 
4 44 
3e 02 


POT. 
EN 
0290 
Oedl 
0205 
QOe2e1l0 
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346 
4013 
4e¢835 
62483 


SOUND 


1474.6 
1474. 
14746 
14756 
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1475-6 
14766 
1468.6 
14706 
1470.6 
14696 
140% » 
1459. 
14706 
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REFERENCE NO e 
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RESULTS UF STP CAST 


PRESS 


8) 

10 
20 
30 
30 
"3 
100 
125 
150 
175 
200 
225 
250 
300 
400 
300 
600 
300 
1000 
1200 


TEMP 


6042 
6242 
6043 
6243 
6044 
6044 
6044 
4045 
4.652 
4234 
4230 
4204 
4200 
3091 
3e81 
3077 
36¢3D 
3620 
2288 
20652 


SAL 


32¢76 
ace TS 
32476 
32076 
32276 
3276 
32276 
33019 
3360 
33277 
33-81 
33283 
23085 
33292 
34003 
34013 
34219 
34029 
34237 
342043 
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DATE 
GMT 


LIL Cea TT 
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STATION p 


163 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


Q 
10 
2v 
30 
20 
13 
99 

124 
149 
174 
199 
ze3 
248 
298 
397 
496 
595 
793 
990 
1136 


SIGMA 
T 
2Oe7H 
25e0fG 
25075 
25076 
e25e75 
SIO OS 
250d 3 
26033 
262063 
2Ooe Tf 
26283 
26288 
26290 
26295 
27206 
27014 
27e22 
27233 
27042 
27049 


SVA 


22408 
225e1 
eeoes 
22304 
22508 
226e1l 
22604 
Lv teS 
1435 
13G¢0 
124e¢6 
12003 
116¢6 
11340 
104.7 
TviaS 
Glel 
S1le3 
7306 
670 


DELTA 
1) 
Qe O 
Qele 
Oe 45 
22638 
1.13 
1069 
2e28 
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Sa KS 
3e 49 
3¢ 81 
4ell 
4e4i 
40299 
52093 
7209 
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11230 
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EN 
Oe 
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0229 
0465 
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462 
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14.96 

20224 

Dee De 

46¢59 

6237 


SOUND 


1474-6 
14746 
1474.6 
1474.6 
14756 
14 75-6 
14756 
14636 
14706 
1470.6 
1470-6. 
14696 
1469-6 
1470e 
L4 71% 
1473-6 
1474.6 
14 756 
L476 
1430-6 
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RESULTS OF STP CAST 159 POINTS TAKEN FRGM ANALIG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA Dm TA POT e SOUND 
T B) EN 
@) 6234 BeelS Q 25076 22e24ed er ne) 0 «0 1473-6 
10 6034 oce 1S 10 25476 22408 Qee2 0201 1474.6 
20 6234 3276 reat 8) eet © 22465 0245 Oe 95 1474.6 
30 6034 32076 30 ede (7 224 3 Oe 67 Oe 10 147%. 
50 6e34 32476 50 2507 224ef 1212 0229 14746 
TS Ge 34 32075 75 adel 22469 126% Oevo4 14756 
100 4254 33220 99 26032 171.9 2e13 1.08 14586 
Tease, 4256 S35 80'9 124 26260 14528 2057 lies 14696 
150 4e42 33278 149 26280 iZieD 2e Dl 2200 146%. 
17S 4224 33e81 174 26084 L23«6 3e 22 2052 L459e 
2090 4208 33283 199 26287 iZ007 3552 3210 1469.6 
Zee 3297 33285 econ 26090 12853 3e G2 Se.7 5 14696 
250 30292 33288 248 260093 115069 4o1? 4246 14596 
300 3089 33094 298 26298 i I erie 4263 6205 14706 
400 3e79 34205 397 27207 ,10Si— 1 wet O 9287 1471. 
300 3071 34e14 496 2?eld Boel 6075 14.241 i473 
600 3054 34220 295 27fesee 903 7268 19261 1474.6 
800 3e15 34-31 793 27e34 7907 Ge37 316657 1475.6 
1000 2083 34639 990 27044 T1208 106 88 45e51 1477. 
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4024 
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32659 
3254 
Sens 
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32275 
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32275 
32075 
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32¢76 
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33239 
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33280 
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34e31 
34.37 
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1474.6 
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1474.6 
1474. 
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1471. 
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1470.6 
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14636 
1470-6 
1471. 
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REFERENCE NOe 77- 9- 9 DAREs, J 27.2747 STATION p 
POSITICN 5SO- OcONs 145- 020W GMT 17¢5 
RESULTS OF STP CAST 153 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT e SOUND 
T D EN 
ie) 6e 34 32074 0) 230e%5S 22360 000 029 1473-6 
10 be 34 32074 10 2503 2295904 Je23 0201 1474.6 
290 6034 32474 20 ome tS 22508 0245 02905 1474.6 
30 6235 32074 30 ene 226,90 Je bS 02.10 1474. 
30 Ge36 32074 oe] 202 22643 1e13 0679 1474.6 
7s 6036 32273 ts 25e74 22702 Le79 Qe205 14756 
190 479 33206 99 26019 184.6 202d 1e12 1409.6 
125 4055 33045 L124 26052 15364 2065 1.61 1469-6 
150 4.59 33071 149 26073 134e2 3201 2e19 1470. 
175 4.23 33279 174 26032 1250 $e 33 2204 1409. 
200 4e14 3380 Ue de) 200.83) . i2se2 3054 Saks 14596 
was 4.01 33483 223 26483 12002 30 95 3e 39 146096 
250 32983 30.35 243 26090 1186 4e24 4201 1469. 
300 3288 3392 298 26296 Ll1l2e7 4082 He 24 14706 
400 3082 34204 397 27207 10449 3e¢9O 10208 1471. 
500 3072 34e13 496 P7214 97e2 Oe D1 14258 1473.6 
6090 350 34220 re Ye 2te2s 90290 7284 19.92 1473. 
800 3013 34239 ae 7 27034 7903 9053 312691 147'50 
1000 22338 34e37 990 27042 T3 0.7 lle 06 45694 14736 


1200 20D9 34042 1183 27048 6728 1247 61474 14306 


300 


DB 


O) 
© 
Cc) 


CO 
= 
= 


PRES IUNE s 


1200} 


1 00,5 


Se 
SAL INI 


46 


TEMPERR TBE. 
: 8 le 


REF. INO). Wy da 0 
50-0.0 N 145-0.0 W 
MO..-ike IDA S IGM, tS 


35 3 
iT, 700 


16 


Jp 


47 


OFFSHORE OCEANOGRAPHY GRUUP 


RCoCFERENCE NOe 77—- 9=- 10 DAT Bel6/- DAS 77 STATION P 
POSITICN 59—- OeONs 145- Oe0W GMT 1728 
RESULTS OF STP CAST 140 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA NELTA POT e SOUND 
T iB) EN 
re) 5294 32e77 0) ZNO 2180e2 029 020 14726 
10 5293 32077 10 Zoe 3 ZS es 9222 0201 14726 
20 50394 32077 20 25282 C2N| HEseS ie 0244 0.204 1472. 
30 De94 Sten 7 30 25082 21828 0266 Qe10d 1472-6 
50 5294 Self 50 25282 21909 1209 0028 14736 
75 Sie9D 3207 Pee) 25082 Za ne le 64 Oe 63 1473-6 
100 5252 33206 99 26010 19360 2019 1Lell 14726 
L25 4e9D5 SSD 124 26262 144.61 ee SID Less 145%. 
150 4.51 33074 149 26076 Laie S 2294 2e Jb 14706 
1L“s 4235 33280 174 20282 Lede 36 2A 2239 14706 
200 4e13 SSresil 199 26085 2205S 3097 3e18 14696 
225 3299 332834 223 26039 USI ANC 3087 3283 14096 
250 3094 33487 248 26092 11605 4e 15 4655 1469. 
300 3287 332393 298 26097 1119 46/73 5014 1470-6 
400 3276 342060 397 27209 10261 a0 80 Je 93 1471. 
500 3eh3 34e12 496 27 ek5 9605 6e79 14646 1472-6 
600 3e590 34e21 595 27023 8B9e3 (ar ee, | 19.65 14736 
800 3e1i4 34230 TIS 27234 B00ed 3240 Sl 6 87. 14 7 5. 
1000 2083 34e38 990 27243 (firs: 10293 45 e664 1477. 


1200 2250 34043 1188 27049 6704 L2e33 614 30 14306 


DB 


600 


CO 
C 
© 


PRESSURE: 


1200 


1900,5 


48 


TEMPERATURE, 
E 8 ie 


16 
REF. NO. 77 - 9 - 17 
50-0.0 N 145-0.0 W 
MO.-12 DAY-17 GMT-23.4u 
2 33 3 Shs 
SAL INT TY, @7i00 


OFFSHORE UCEANUGRAPHY GROUP 


REFERENC 
POSE TTLON 


E N@. 
50> 


77- 9- 
Qe ONe 


RESULTS OF STP CAST 


PRESS 


6) 

10 
20 
30 
30 
15 
100 
L2s5 
13G 
17s 
200 
cen 
250 
390 
400 
500 
600 
8900 
1000 
1200 


TEMP 


Se Dl 
Sel 
5e9l 
369% 
Sa 
Se 9S 
5e92 
4052 
42690 
4e37 
4e12 
4402 
se 94 
3291 
3e31 
Se f2 
3eSl 
3e15 
2285 
2258 


SAL 


Bee (3 
32e¢78 
32678 
32278 
S2utTf 
seal? 
320351 
33633 
83307 1 
33-79 
33681 
33484 
332357 
3309'S 
34205 
34214 
3420 
34630 
34e37 
34243 


17 
145- 020Ww 


49 


DATE 
GMT 


IS fe Or oF & 6 
2304 


STATION 


154 PUINTS TAKEN FROM ANALOG TRACE 


DEPTH 


0) 
10 
20 
30 
90 
t> 
99 
124 
149 
174 
199 
223 
248 
298 
397 
496 
595 
793 
990 
1138 


SIGMA 
T 
25284 
25284 
2592834 
250 83 
25083 
259283 
25286 
25047 
26072 
26081 
260386 
26289 
2062092 
26-97 
27208 
27015 
ete22 
2723% 
27e42 
27449 


SVA 


21762 
21725 
21726 
218e1 
21828 
2G a2 
21604 
1584 
13427 
12604 
Va2ie3 
11925 
11607 
IZ 033 
LOR sO 
95e5 
G05 
BO0el 
7309 
6720 


DELTA 
D 
000 
0222 
9243 
Qe 65 
12909 
1064 
2e 1D 
2e69 
3e OV 
3e 33 
3064 
36 94 
4e24 
4681 
5233 
Oe B28 
7282 
9052 
11204 
124643 


POT e 
EN 
029 
0201 
0204 
Oe2el0O 
0228 
0 053 
Lele 
1264 
2el4 
22683 
3228 
Sec93 
4204 
He c4 
10207 
14.264 
19.97 

31698 

45093 

51248 


S OUND 


14726 
1472-6 
1472. 
14726 
1473. 
14736 
1473.6 
14596 
14706 
1470. 
146%96 
14696 
146%. 
1470. 
1471. 
14.73% 
Lar Ae 
1475.6 
14 736 
1480.6 


300 


(aa) 
600 


CO 
@ 
=) 


PRESSURE, 


1200 


1500," 


50 


PEM Terr eis, oe 
U 8 le 


REF. NO. 77 - 9 - 18 
S0-0.0 N 145-0.0 NN 

MO.-12 DAY-18 GMT-17.3 
8, 
Woy 


C 3 
SHEE NET ¢ 7 Co 


16 


ss 


UFF SHURE OCEANOGRAPHY GROUP 
REFFRENCE NUe 


POS.LT LGN 
RESULTS 


PRESS 


190 
25 
150 
75 
200 
ze 
250 
300 
400 
500 
600 
800 
1900 
1200 


2Q-> 


77- 9- 
QeONe 


OF STP CAST 


TEMP 


SAL 


32¢78 
32278 
32273 
32077 
= Fae Oe 
see Tt 
32277 
33439 
3361-0 
33-80 
33481 
33683 
33486 
33293 
34.202 
34e1 3 
34e21 
34631 
34-633 
34443 


13 
145- QeO0W 


fh 


DATE 
GMT 


LB8/ Lag 7 
1723 


STATIUN Pp 


168 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


0) 
io 
20 
30 
on) 
as) 
29 

124 
149 
174 
199 
2es 
248 
298 
397 
496 
595 
#93 
999 
1188 


SIGMA 
a 
25283 
25-83 
25283 
250382 
25282 
25482 
25082 
26248 
2OHel2 
26e831 
262859 
26288 
26091 
26e97 
27205 
Chats 
2 hee 
A be stD 
27243 
27¢49 


SVA 


21709 
218642 
21843 
21829 
219085 
21928 
22002 
1S7el 
13502 
126el 
12361 
119.28 
1i7ed 
lili2ie2 
105e2 
96d 
S907 
79e6 
721 
6609 


DELTA 
D 
Oe O 
Ve22 
Oe G4 
02D 
1.¢09 
12¢64 
2e19 
2065 
ell 
3e 33 
3264 
3095 
4624 
4082 
3090 
eI 
7289 
Ge53 
1ihie.05 
120644 


POT .e 
EN 
0«9 
02«01 
0204 
Oe 1G 
02028 
0263 
Lele 
1264 
2el4 
2268 
deem 
3293 
4265 
6226 

10-12 
14275 

19 237 

31298 

45085 

Ble 4i 


SOUND 


14726 
14726 
1472-6 
14736 
1473-6 
14736 
1474. 
140%. 
14706 
14706 
146%96 
145%. 
1469.6 
14706 
1471. 
1473-6 
1474. 
14756 
1477. 
1480-6. 


i 


Abela aidan gh! |Site Se 
4 8 ie 


3004 
ag) 
600 
Hy 
om 
=) 
7 
WI00 REF. NO. 77 ~— ®~— lp 
QO. 

| 50-0.0 N 145-0.0 W 
1c00 | M0.-le DAY-19 GMT-17.4 
15003" 35 353 34 35 
SALINITY, 0/00 


OFFSHORE 
REFERENC 
POSITION 


UCEANOGRAPHY GRGUP 


E NOe 
20> 


Pie 
Oe ON» 


RESULTS OF STP CAST 


PRESS 


O 

io 
20 
30 
50 
He 
100 
Leo 
i150 
175 
200 
ade, 
250 
3900 
400 
500 
600 
890 
1000 
1200 


TEMP 


Se 92 
5292 
re sic 
5293 
5 eV4 
be V4 
5293 
4.239 
4260 
4e42 
4216 
3293 
3294 
39D 
Cyyca ie | 
3e7l 
3048 
Siesl 3 
208i 
eat 


SAL 


32273 
32278 
32278 
ace? 7 
32077 
weet 7. 
3207 
33036 
oer 
33079 
33681 
33234 
333 37 
33292 
34204 
34013 
34e21 
34230 
34 043 


2Q 
145- 04«0Ww 


DEPTH 


124 
149 
174 
199 
e23 
243 
298 
397 
496 
Be Lo) 
793 
999 
1188 


oe 


DATE 19/12/77 


GMT 174 
153 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
25484 
25084 
25 0a 3 
2a oe 
Ce Sie 
25482 
25284 
2Oe4 7 
262673 
26280 
26e85 
26289 
260092 
26296 
27207 
2TelS 
etlecs 
2C7e34 
272043 
27049 


SVA 


217 «3 
2idlief, 
21561 
ei se 7 
21940 
21903 
21504 
15805 
13462 
127 94 
P2360 
Lives 
11609 


DLLTA 
D 
060 
QO0e22 
00.44 
0269 
1.09 
1.264 
2e19 
2266 
See 
3034 
3265 
3e 96 
4e2% 
4e 83 
ae) 
5e91 
7283 
9eDl 
11.04 
12643 


STATION p 


POT e 
EN 
020 
Oe Ol 
0204 
Qe210 
02283 
0263 
Deiz 
1.65 
reer ve WS, 
2269 
329 
se 34 
42665 
He 26 

10211 

14269 
1Ge 88 

31235 

45679 

61.38 


S GUND 


14726 
14726 
14726 
1472-6 
1473. 
14736 
1474. 
1465. 
147Ue.e 
1470.6 
144596 
14696 
1469-6 
1470 e 
1471. 
1473-6 
1473.6 
14756 
14 77e 
145806 


JOO 


PRESSURE 3 


1200 


1500 


TE MPT ae sacl 
4 8 le 


REF. INO. 7 = Oe gon 


90-0.0 N 145-0.0 W 


Mele Wail (Grill Bt 


OFF Sai 
ReFE SEN 
POSIT 1 GN 
Ee ais LO } Mes Gets 


PRESS 


0 
10 
20 
30 
S30 
75 
100 
reas 
150 
hs) 
2900 
2295 
250 
300 
490 
309 
6090 
B00 
1000 


55 


JC RAND GRAPHY wROU?? 


TEMP 


Dye 15.7 
De 6 
Set) 7 
De HhH 
re (Les 
5268 
Sey ape 
4045 
4247 
40644 
Gel 
4201 
395 
3e99 
3075 
3e65 
3250 
oe 2 
Ze 


Nit) e 
5 0-— 


OF ST? 


Tf= 3=— F272 DALE Peel bes ae STATION P 
QVeQONe 149- VeDW GMT Wee 
CAL iL 82 PUINTS TAKEN FRGM ANALOG TRACE 
SAL VEPTH SIGMA SED 1 Ete POT « SUUND 
fi D EN 


DB 


PRESS Une * 


60 


120 


-—2 
oe) 
C 


2u04 


300 


56 


ReMRERAUTe, i 
Lt 8 We 


Ete. MNCL gee a Seger 


pO-0.0 N 145-0.0 NW 


0.-12e DAY-22 GMT-17.4 


57 


OFFSHORE UCEANOGRAPHY GROUP 


REFERENCE NOe F7=- @ 22 VATE 22712 7 STATION p 
POSITICN SO- OeONs 145- 020W GMT 1724 
RESULTS (OF {SAP (CAST 47 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT. SOUND 
if D EN 
0 5285 
10 Se 34 
20 5034 
30 53084 
50 Se 85 
TS 5334 
100 5267 
LZ 4654 
150 4.57 
175 42035 
200 413 
ead) 4203 
250 3295 


300 Be 92 


ARE SSURE,, 


60- 


CO 
C 


cU0 


$005 


58 


hE MPERIR TWIRIE . IC 
L 8 Pe 


AEF. NO. 77 - 9s 


PO-O.0 N 145-0.0 W 


0.-l12 DAY-23 GMT-7.6 


3c S15 34 
Sie Nae Ora 


Sho 


59 


OFFSHORE OCE ANUGRAPHY GROUP 


REFERENCE NO, 47- 9- 23 DATE 23/7 1)2/%7 STATION p 
POSITION SO0O- OcONs 145- 020W GMT 703 
RESULTS OF STP ‘CAST 82 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT e SGUND 
T Vv EN 
) Se73 32079 ) 25286 214¢G 9e0 020 1471. 
10 5e78 3279 10 235286 21502 Qe2? Oedl 1471. 
20 9e78 3279 20 25286 ated Oe 43 0204 14726 
30 5273 32079 30 25086 215928 0265 0<«10 14726 
SO 5e79 32¢78 30 2508S 2162565 1-03 0228 14726 
Ep Seer 32278 ges 256985. 21666 1.62 0262 14726 
100 De 74 32278 oN 25086 21665 201d 1.210 1473-6 
125 4049 33441 124 26050 19565 2061 1.61 14696 
150 4255 33015 149 26276 131-20 2e97 2ell 14706 
175 4029 33280 174 26283 124.9 3029 2204 146%e6 
200 4e12 33281 199 26085 1226 3269 se23s 146964 
225 4001 33283 ae 20288 12061 3290 3089 14696 
250 3296 332536 248 26291 11764 4219 4.61 1465.6 


300 3289 33691 298 260296 LiseS 4077 6223 14706 


TEA ERR US ue 
ut 8 Fe 


0 16 
‘ 
300 
(aa) 
600 
Tf 
6h 
ma) 
fe 
WOO REF. NGe 77 =- 9 - eu 
Q 
50-0.0 N 145-0.0 W 
1c00 | M0.-le DAY-23 GMT-17.3 
150G,5 3 3 3 35 


SALINITY, Of GO 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENC 
POSITION 


E NOe 
S02 


77- Q- 
OeONe 


RESULTS OF STP’ CAST 


PRESS 


0) 

10 
20 
30 
50 
75 
100 
17°25 
150 
175 
200 
aa 
250 
390 
400 
500 
600 
800 
1000 
1200 


TEMP 


Sa3'2 
Se 82 
5082 
2082 
Se 83 
5082 
5049 
4250 
4259 
4240 
4e2V 
4205 
3296 
3e Il 
3030 
3269 
3e50 
3013 
2087 
2261 


SAL 


32280 
32280 
32279 
32279 
See f'9 
32278 
32297 
332045 
IB iah S 
33679 
33-80 
336 82 
33235 
33092 
34404 
34213 
34220 
34029 
34237 
34 242 


24 


61 


OATE 23/7 P2777 


GMT 


1723 


STATION P 


164 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


0) 
1G 
20 
30 
50 
5 
99 

124 
149 
174 
199 
Ones 
2483 
298 
397 
496 
595 
793 
9990 
1188 


SIGMA 
ip 
25286 
25285 
25286 
25235 
25e35 
25285 
26004 
26253 
26074 
26081 
26284 
26087 
26290 
26096 
27207 
270215 
Veal fr aa) 
27633 
27242 
27048 


SVA 


215090 
21506 
216-20 
fad Nesey 
21669 
19964 
152¢9 
15343 
126.8 
124e1 
L221 e2 
118.23 
11360 
10368 
9604 
90e«el 
Ble4 
73 03D 
6768 


DELTA 
) 
Oe 0 
Geel 
9243 
Ok weve) 
1.208 
baihe 
2e1l5 
2258 
20294 
32206 
3057 
3288 
4218 
4e75 
Se 84 
2&4 
7.78 
9248 
11.202 
12643 


POT e« 
EN 
020 
0291 
0204 
Oe 1O 
0 «28 
Oe 62 
Hels 
1258 
2208 
201 
Srercil 
3238 
4260 
b6e22 
10.208 
14.268 
19.290 
32204 

46616 

616.91 


SOUND 


1471. 
14726 
1472-6 
14726 
1472.6 
14736 
147?P 6 
1469. 
1470. 
14706 
1456%9-6 
14696 
1469.6 
14706 
1471. 
14736 
1473.6 
14 766 
1475e 
148306 


DB 


Pre OOUNE 4 


300 


600 


CO 
© 
C 


Sie 
SALINI 


62 


TEMPERA UGE pions 
“| 8 le 


Mor: (Nek, we = ten a5 


90-0.0 N 145-0.0 W 


HO.—le WAT-e8 GAT=1 7.0 


po 
es 


34 
» 0/00 


fe 


OFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NOe 


POSITION 


30+ 


T7- 9- 
Oe ONes 


SESUGC ES OOF cSTP  GAST 


PRESS 


0) 

10 
20 
30 
30 
be) 
1900 
125 
150 
WF d=) 
200 
Seb 
250 
300 
400 
500 
600 
800 
1000 
1200 


TEMP 


26°83 
5282 
Se 82 
9282 
5232 
5e 83 
3283 
4244 
4261 
4244 
4222 
4202 
3e 94 
390 
3e82 
3069 
3049 
oe ee 
20833 
2eb0 


SAL 


3see77? 
32277 
32077 
32e77 
seul 
soe at 
32278 
33233 
33268 
33279 
33281 
33233 
33286 
33eD2 
34202 
34013 
34019 
34231 
34237 
3424 3 


9 
145- 0.0W 


DEPTH 


Q 
10 
20 
30 
30 
75 
99 
124 
149 
174 
199 
aeons 
248 
298 
ea 
496 
395 
EQS 
9990 
1183 


63 


DATt 24/12/77 


GMT 17644 
164 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
af 

250284 
25284 
25284 
25284 
25284 
25284 
25885 
202044 
26e70 
26280 
26284 
26288 
26091 

26296 
27205 
27e15 
Zteec 
27e¢359 
27e4e 
27249 


SVA 


2A oQ 
2¥fe2 
2Ve a3 
21704 
21726 
21820 
20086 
16069 
13722 
L27e2 
12365 
12903 
Val rer 5) 
L1l2e9 
L05e2 
96e 3 
GOe9 
73904 
7320 
6743 


DELTA 
D 
VedD 
Oe22 
Ve43 
Ve 69 
1.09 
ae hs 
204 
3e Ol 
3e 34 
Se mel) 
3296 
G4e2d 
4283 
5293 
Ge 93 
PAs d 
9256 
11.09 
12248 


STATION 


POT e 
EN 
029 
9eO0l 
Ow 04 
0210 
02.238 
0262 
1211 
1264 
2216 
2070 
3230 
30 96 
4663 
6e29 
10.219 

14%.380 

20203 

32208 

462096 

61.71 


SOUND 


1471. 
14726 
14 7P.e 
1472. 
14726 
14736 
1473-6 
1468e 
14706 
14706 
1459-6 
1469. 
L466 
14706. 
1471le 
Ba 03) 
1473. 
147356 
aT fae 
14506 


300 


DB 


600; 


CO 
© 
<) 


Po Ut ree, 


1200; 


1200," 


64 


TOMA ALOE. ce 
4 8 ize 


16 
AGF. gNO. qa? - 99 = 327 
50-0.0 N 145-0.0 WW 
MO.-12 DAY-25 GMT-15.4 
Sis: 3 oe 
SALINITY, 7/00 


OFF SHORE OCEANOGRAPHY GROUP 


REFERENC 
POSITICN 


E NUe 
Lo & 


1i7r~ 9= 
QeIONs 


RESUOT SS OFF STP? CAST 


PRESS 


100 
i2sS 
150 
175 
200 
Fa ods 
250 
300 
400 
500 
600 
800 
1600 
1200 


TEMP 


SAL 


Sage T 
32077 
ee of 17 
Jead 7 
32077 
S2iew 7 
32¢e79 
33236 
33671 
33280 
33282 
33285 
33488 
33293 
340205 
34e14 
34219 
34430 
34.37 
34042 


air 
145- 020W 


65 


DATES 26712742 


GMT 


1504 


STATION p 


148 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


SIGMA 
T 
25284 
25284 
250284 
25284 
25284 
25284 
2.52.35 
26045 
26272 
26282 
26087 
26289 
26293 
26297 
27208 
ev au B 
27222 
27233 
27042 
27248 


SVA 


21506 
217e1 
ae a 
21704 
2a fed 
218629 
21628 
160e5 
L34e7 
125e4 
1214 
11863 
11526 
Li2el 
102283 
95306 
9008 

B0e7 
7303 
6840 


DELTA 
D 

020 
Oe2e2 
Ve 43 
0265 
1e0O9 
12663 
2018 
2e 65 
a KO Jez 
3e 34 
365 
3095 
4024 
40831 
De B83 
6237 
7280 
J9eSl 

iil ja05 

12.647 


POT. 
EN 
O20 
Oed0l 
0204 
Qe ld 
0228 
Oe G2 
Leil 
12605 
2e17 
270 
3229 
3234 
4.04 
6e23 

10.005 
14.00 

19 281i 

31.297 

46202 

614693 


SOUND 


1471. 
1472-6 
14726 
1472-6 
1472-6 
14736 
1473.6 
1469. 
14706 
14706 
14696 
1469-6 
14636 
14706 
1471. 
14726 
14736 
14 7'>0 
147&e 
14 306 


300 


DB 


600 


CO 
© 
&) 


FafpjeeeronU) pce 


12007 


1300,% 


TEMPERA LEE tial 
Li 8 le 


16 
REF. NO. 77 - 9 - 28 
S0-0.0 N 145-0.0 N 
MO.-12 DAY-26 GMT-17.4 

35 


S S 
SALINITT; O700 


OFFSHORE OQCEANOGRAPHY GROUP 


REFERENC 
POSITION 


E NUe 
30= 


77- Of 
Oe UNe 


RESULTS OF STP CAST 


PRESS 


TEMP 


Se Bl 
52390 
Se 80 
5080 
5380 
5e 80 
5231 
4253 
4.266 
4.48 
4229 
4207 
3e96 
3290 
3281 
3e72 
3052 
3015 
2281 
2269 


SAL 


32278 
32-78 
32078 
32278 
seer? 
32e77 
32077 
33629 
33065 
3379 
33681 
33234 
33486 
33092 
34202 
34213 
34420 
34231 
34238 
34243 


28 
145- 0+ Ow 


DEPTH 


0 
10 
20 
30 
SO 
75 
SS de 

124 
149 
174 
i99 
223 
248 
298 
a eo a 4 
496 
299 
793 
990 
1138 


67 


DATE 26/7422477 


GMT 1764 
141 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
256 RS 
25035 
25085 
23¢«85 
25284 
25084 
25084 
26040 
26067 
26280 
26083 
26-88 
26091 
26296 
27205 
270215 
27023 
27234 
27443 
27249 


SVA 


21620 
2loese 
21606 
21702 
eT ei: 
Sia | 
165e2 
L139e¢5 
L2e7e7 
12464 
L20c4«2 
1176 
112¢e9 
105-20 
96e9 
90062 
8020 
7220 
6703 


DELTA 
p) 
020 
Jde22 
9243 
0255S 
120383 
1663 
eel? 
2065 
Je O03 
$e 36 
3267 
3293 
4027 
4285 
5294 
e095 
728% 
2053 
Pie it 
12250 


STATION 


POT e 
EN 

09 
OevVl 
02 O04 
0210 
Qe 28 
0.62 
1.11 
Leos 
2218 
2s fe2 
37633 
3099 
471 
Oe 32 
10219 
14.82 
20206 
32el16 
4b6ell 
61673 


SOUND 


1471le 
14726 
14726 
1472. 
1472.6 
14736 
1473-6 
146.6 
14 706¢ 
1470-6 
14706 
14596 
146596 
14706 
1471. 
La 7S « 
1474. 
14756 
14 77-e 
148306 


300; 


DB 


600 


ie oO lta 


1200; 


32e 
SAL INI 


TEMG AG Ea oe. 
:: 8 le 


RARER. ONO. 177 = 3 = fad 
90-0.0 N 145-0.0 W 
MO.-le DAY-27 GMT-17.3 


35 3 
i, WARD 


16 


ih 


OFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NOe 


POSITION 


ve HE as 


T7- Y- 
OeONs 


RESIA TS OF STP CAST 


PRESS 


0 

10 
20 
30 
20 
ee, 
100 
125 
150 
7D 
200 
fa 
250 
399 
400 
500 
6900 
800 
1000 
1200 


TEMP 


390283 
5e¢ 85 
5285 
586 
Se 836 
5 e387 
52386 
4249 
4450 
4243 
4e13 
3e99 
30394 
3e89 
3079 
3e65 
3248 
3el2 
2233 
2057 


SAL 


32275 
See fT 
Bee TT 
32e77 
32077 
32078 
32078 
eS ee 
soiedee 
33279 
33281 
33283 
33286 
33292 
34004 
34014 
34220 
34239 
34238 
34243 


pee | 
145- 0e0W 


DERFH 


6) 
10 
20 
30 
50 
75 
99 

124 
149 
174 
199 
aks 
248 
298 
397 
496 
595 
TIS 
9990 
1188 


69 


DATE 27 712/777 


GMT 1723 
155 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
25083 
252834 
252-83 
2548/3 
25e84 
25284 
25284 
26045 
260474 
26281 
260¢85 
262388 
26091 
26296 
27-07 
27216 
2 Vieic'3 
27434 
27043 
27049 


SVA 


2172-8 
21725 
20 t48 
21729 
21320 
2178 
gE Ce 
Desi sei2 
127.20 
12207 
12020 
11764 
11208 
104.0 
9504 
B9~2e6 

7909 
Vi2iel 
67063 


DFLTA 
D 
020 
Oe«22 
0e44 
00269 
1209 
1663 
2018 
2efhf 
Se SD 
3e 66 
3096 
40260 
4283 
ae 92 
HeI9l 
7283 
9e 53 
11.05 
12244 


STATION P 


6028 
10614 
14.69 
19.86 
3le Ye 
452383 
6164449 


SOUND 


1471. 
1472 6 
1472.6 
14726 
1472. 
14736 
1473-6 
1409-6 
14706 
1470e 
1469. 
14696 
145%6 
1470.6 
1471e 
1472.6 
14736 
14 75e 
1477. 
14506 


70 


FEMBERATLUBE, & 
4 8 le 


3004 


‘aa 
600 
il 
om 
ee, 
is 
W900 BEE. NO. oe? - 9 - 30 
QO 
5S0-0.0 N 145-0.0 W 
1e00 M0.-12 DAY-28 GMT-17.6 
190035 33 33 31 35 
SALINITY, O/0O 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENC 
POSITION 


E NOe 


= 14 


77- 9- 
Oe ONs 


RESULTS OF STP CAST 


PRESS 


6) 

10 
20 
30 
50 
TS 
100 
125 
150 
1S 
200 
rad aah 
250 
300 
400 
500 
600 
800 
1000 
1200 


TEMP 


5-80 
5281 
Se 8l 
5282 
5e33 
53284 
5284 
4255 
4e39 
441 
4.219 
4.200 
3095 
3e9l 
32380 
3066 
3259 
3e15 
2285 
2290 


SAL 


32278 
eur a 
vs ed ae BN 
S Pee As 
32077 
acre oar 
3ee?7 
33030 
3372 
33279 
33481 
Sise tS 
3386 
33093 
34203 
34e12 
34e21 
34230 
34.37 
3442 


30 
145- 0e0W 


DEPTH 


i?) 
10 
20 
30 
30 
795 
99 
124 
149 
174 
199 
Bee 
248 
298 
oy 
496 
595 
793 
9990 
1188 


yl 


DATE 28/12/77 


GMT 1746 
165 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
25285 
25284 
25284 
250 84 
25284 
25e84 
252684 
26040 
26073 
26280 
26285 
26288 
26091 
26297 
27206 
27eld 
2iw2sS 
27234 
27242 
27248 


SVA 


215e9 
217290 
217e2 
21724 
217-7 
21802 
218e1 
164.7 
133-28 
127 e2 
12323 
120.3 
117.4 
11223 
104e2 
9628 
BSe4 
B80e7 
7320 
63el 


DELTA 
D 
O00 
0222 
0243 
Qe 65D 
1.2O¥ 
1-63 
2018 
206) 
30 02 
S035 
3266 
3e Yb 
4e20 
4683 
5e92 
60 92 
7285 
9e55 
lie 08 
12249 


STATION P 


POT « 
EN 
020 
OeO0l 
02904 
O10 
0228 
0262 
dell 
1.266 
2e17 
2e7l 
3 30 
3e GE 
42658 
6029 
106¢15 

14.75 
19296 

32002 

46295 

61,683 


S OUND 


1471l.e. 
14726 
14726 
14726 
1472.6 
14736 
14736 
146096 
14700 
1470 
1459.6 
1469-6 
14696 
1470 6 
1471. 
1472. 
WG G36 
14756 
WG4r7 76 
14806 


72 


TEMPERATURE, «tc 
ul 8 le 


DB 


PRESSURE; 


300 
600 
9004 REF. IND. 77 ~- $9 ~ 336 
50-0.0 N 145-0.0 W 
1<c00 MO.-12 DAY-29 GMT-14.3 
SALINITY, O/00 


OFF SHORE 
REFERENC 
POSITICN 
RESULTS 


PRESS 


100 
p25 
156 
Ne gic 
2900 
22an 
2530 
39V 
490 
3006 
6900 
300 
19000 
1200 


OCEANOGRAPHY GROUP 


E NOe 
50= 


{7- a- 
OeONe 


OF Sor” GAST 


TEMP 


SAL 


32234 
32234 
S208'3 
32082 
32e8l 
32230 
32034 
33044 
a Seu os 
33e31 
Ses 
33e 84 
3391 
34002 
34e11 
34e19 
34031 
34e37 
34642 


36 
L45- J0e0W 


170 POINTG TAKEN FROM ANALOG 


DEPTH 


73 


OFS OAR PAB ae 


GMT 


SIGMA 
T 


rs 
ve) 
oO 


Nh 
cn OL OF OF Of Ui 
e 
Cc 
© 


NM 
On 

° 

o 

© 


6 
© 
© 


> NM 
e 
oO 
a 


e 
04) 
N“N 


5) 
2AeT7S 
ZO ei 
26286 
26089 
PHeYIl] 
26095 
arin 
2ut leg tS 
Zalievea 
27e34 
27ete2 
27243 


N 
oO 
e 


1423 


SVA 


21048 
A2lcee9 
LD ek 
2 Anis 
21348 
21561 
2A a3 
lLosel 
S262 
[Ee 
leeel 
119.7 
LA Tre 2 
1329306 
10505 

G8e/7 

91le2 

BVel 

72 09 

6728 


OEL TA 
>) 
Je OD 
QeZ2l 
Je 42 
del 
1205 
1.50 
2014 
aeons 
2293 
Bee 
31D 
$2286 
4e1l9D 
4e73 
00S 
Rei D 
708) 
4-2 50 

11204 

12244 


STATION 


TRACE 


POT e 
EN 
OeV 
Oevl 
0.04 
Oe 19 
O27 
0.61 
1.09 
1259 
2298 
2252 
3e2i 
386 
4058 
62020 
10210 
14.77 
20e09 
320623 
46 «26 
Hie 34 


P, 


SGUND 


1471. 
1471. 
14726 
14726 
14726 
1472-6 
1473.6 
1469-6 
14706. 
1470.6 
14609. 
14596 
140%. 
1470. 
1471. 
1473.6 
1474-6 
14756 
1477. 
1480 e 


300 


DB 


600 


CO 
© 
c> 


PRESSURE, 


1200 


74 


TEMPERATURE, “€ 
4 8 ne 


REF. NO. 77 - 9 - 37 
50-0.0 N 145-0.0 W 

MO.-12 DAY-30 GMT-17.4 
33 
de 
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SALINITY, O700 


16 


35 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENC 
PUSi) TON 
RESULTS 


PRESS 


0 

10 
20 
30 
50 
eS 
100 
12S 
150 
iv 
200 
een 
230 
390 
49VU 
500 
6290 
38900 
1000 
1200 


E NUOe 
S0= 


i 2 
Oe ON 


OF STP CASI 


TEMP 


Se S 
pats 
5273 
5e73 
= 8 
Se 75D 
9019 
4273 
4.70 
4244 
4222 
4eV04 
3e 93 
3e Jl 
3031 
3e71l 
3eDl 
ae 1S 
2286 
2a 2S 


SAL 


32279 
3279 
32079 
32e79 
324678 
S207 8B 
33e16 
33261 
332474 
33280 
33232 
33234 
33486 
33493 
34205 
34e14 
34229 
34-630 
34637 
3442 


ay 
145- 0+ Ow 


164 PUINTS TAKEN FROM ANALOG 


DEPTH 


99 
124 
149 
174 
i39 
Bas 
248 
298 
S07 
496 
SYS 
793 
990 
1186 


75 


DATE, BOVL2I G7 


GMT 1704 


SIGMA 
T 
23287 
25287 
25287 
25ST 
ZoewsS 
25286 
2oeed 3 
200e62 
26473 
25281 
fd (85 {s\73) 
26288 
26091 
26097 
27208 
21eliD 
cfeee 
27234 
27242 
27049 


SVA 


2144 
21467 
214.28 
21469 
21509 
21604 
18069 
14369 
LSS 0t7 
12605 
1229 
119.28 
11704 
112263 
10360 
9604 

90e2 
Bel 

7305 
67 6 


DELTA 
D 
OC 
Oezl 
0243 
Ge 64 
1207 
1262 
ee 14 
2254 
20 8&9 
3e2l 
Diese 
36 82 
4el2 
4670 
ye 75 
6070 
1269 
9238 
10691 
l2e32 


STATION Pp 

TRACE 

POT e SOUND 
FN 
020 1471. 
0201 1471. 
0204 1471le 
QelG 14726 
Otenew 1472.6 
0262 14726 
1299 1471. 
1254 1470.6 
2202 1471. 
2e D6 14706 
3016 1409.6 
3e 81 1463 
4053 1469. 
Sel4 14 70-6 
Ge IG 1471. 
14.649 1473% 
19.70 1473.6 
31276 14756 
45281 14 736 
61253 14806 


300 


DB 


600 


CO 
© 
oz 


F RPESSURE; 


1200 


1300," 


TEMPER AIOE, 
4 8 le 


16 
REF. NO. 77 - 9 - 38 
50-0.0 N 1U45-0.0 WW 
MO.-12 DAY-31 GMT-17.5 
Se 33 3 35 
SHILOH, ‘O71910 


OF F SHORE. 


POSIT ICN 
RESULTS 


PRESS 


OCE ANOGRAPHY GKOUUP 
REEL ei NC Et. 


&0i— 


77- 9- 
OeONe 


OF STP CAST 


TEMP 


5074 
Sel 3 
Sef 
5e74 
50 74 
De 'S 
Sel 2 
40600 
4200 
4.238 
4e13 
4204 
3292 
3288 
3032 
By TP 
3251 
3016 
2286 
2097 


SAL 


38 
L45- Q eOW 


164 POINTS TAKEN FROM ANALOG 


DEPTH 


124 
149 
174 
199 
223 
2438 
298 
397 
496 
$95 
793 
990 
11838 


Ve 


DATE 
GMT 


SIGMA 
} 
25286 
Ze 
25¢86 
25085 
25285 
2 Sie 
26018 
260257 
26278 
26082 
26285 
20088 
26e91 
26097 
27206 
27 eiS 
iol as) 
27234 
27042 
27250 


SLLL2AMT 
1725 


SVA 


21503 
abies 
21548 
21662 
21607 
217-61 
185¢e6 
148-6 
12904 
12506 
1224 
119-8 
117.20 
1129 
104.1 
GHe9I 
B9e5S 
B8V0e4 
7303 
G00e4 


DELTA 
e) 
Oe O 
Vel2 
0243 
0265 
1 «08 
1262 
2el5 
2055 
2289 
3ecl 
Re ie ya ye 
3282 
4el2 
4e69 
Diet (0 
Gall 
7279 
9e49 
10293 
t2e.32 


STATION P 


TRACE 


POT e 
EN 
Oend 
OeOl 
0.04 
Oe 10 
0223 
O« 62 
1.209 
ern.or 
2203 
CAT Nay 
Sep lS 
3230 
4052 
Gre FZ 
Ge I6 
14.235 
19.75 

31.35 

452037 

614243 


SOUND 


1471. 
1471. 
1471. 
1472.6 
1472.6 
14726 
1471. 
14 706 
14706 
14706 
L460 56 
14096 
14hGe 
14706 
1471.6 
14736 
1474. 
14 756 
1473.6 
14830. 


78 


TEMPERATURE, iC 
n 8 le 


300 

a 

600 

if 

a 

=) 

D 

W900 REF. NO. 77 - 9 - 4O 

. 
SO-0.0 N 145-0.0 W 

1200; MO.-1 DAY-2 GMT-23.3 
SALINITY, O/O00 


OFFSHORE OCCANOGRAPHY GkOUP 


REFERE NC 
PUSITION 


E NOe 
So 


77- 9- 
Oe ONe 


RESULTS OF STP CAST 


PRESS 


10) 

10 
20 
30 
50 
tS 
100 
L235 
150 
BES 
200 
eS 
250 
300 
400 
53900 
690 
800 
1000 
1290 


TEMP 


5279 
e079 
9e 80 
5280 
5e80 
ae 80 
Sel 
4247 
4240 
G4ec2 
4205 
3294 
3087 
3e85 
3e79 
3eff 
3249 
3e17 
2e835 
2093 


SAL 


32079 
32279 
32278 
32078 
32-78 
32278 
32079 
33235 
Sa eo? 
33239 
33083 
33635 
33288 
33294 
34206 
34615 
34221 
342390 
34237 
34243 


40 
145- Oe UW 


DEPTH 


fe 


DATE 


Cb ed AAS 


GMT 23643 
158 POINTS, TAKEN FROM ANALOG, TRACE 


SIGMA 
T 
23086 
250 86 
25060 5 
25285 
25035 
25085 
25e36 
264e45 
2be73 
26033 
26288 
26090 
26093 
26298 
27408 
27elf 
at 203 
27034 
27e4e2 
27249 


SVA 


21501 
215¢5 
216-0 
21504 
216067 
ANT «O 
21605 
160e1 
134.61 
124el 
1204 
118-9 
115-3 
110.9 
LO2e5 
9429 
B94 
8006 
T1209 
6720 


DELTA 
») 
OleO 
Je 22 
0243 
04205 
1203 
1.262 
Le 17 
2264 
30 09 
3263 
3293 
4022 
4.73 
5e 85 
He83 
Te7O 
Ge 45 

2 S53. 


STATION 


POT e 
EN 
omr ne) 
Oe Ol 
02 04 
VeldD 
0228 
90082 
1el1l 
1265 
Zee 
2268 
SaorZer 
my te) | 
4002 
6620 
9299 
14e51 

19.57 
3le 73 

45276 

6139 


SOUND 


1471. 
1471le 
yA SY ceed 
1472 .« 
1472. 
W45743! 6 
1473-6 
146). 
14096 
1409-6 
1469. 
1463e 
14636 
1470-6 
1471. 
14726 
1473.6 
14756 
14786 
14806 


300 


DB 


600 


CO 
C 
C 


PRESSURE, 


1200 


1300," 


80 


TEMP ERE, & 
4 8 ee 


Aotr.. NO. 77 = oe — Sal 
90-0.0 N 145-0.0 W 
MO... ORt—S? GMT ic7s.4 
3 
T 


S 3 
SAILENITTY,. W700 


3S 


OFFSHORE OCEANOGRAPHY GRUUP 


REFERENC 
POSITION 


RESULTS OF 


PRESS 


0 

10 
20 
30 
90 
7S 
100 
L2s 
150 
17S 
200 
2235 
256 
300 
400 
300 
800 
800 
1000 
1200 


F NOe 7/J/- 9- 
50—- OeONes 
STP CAST 
TEMP SAL 
Se. 7 7 320679 
Seal G 32279 
Se 1 0 32479 
50 h3 3279 
5273 32e79 
Sef 32279 
4265 S3eces 
4278 33260 
4e71i 33274 
4046 332081 
4e26 33 «82 
4e1)d 33.6385 
4e0l 33236 
3288 33091 
32084 34032 
3e Vi 34213 
Seas 34019 
bel 4 34631 
2286 34438 
2039 34043 


a} 
145—- 040% 


81 


DATE 
GMT 


3/ 1/778 
1764 


STATION P 


1490 PUINTS TAKEN FROM ANALOG TRACE 


DEPTH 


) 
10 
20 
30 
20) 
POS) 
39 

124 
149 
174 
129 
223 
cae 
eae Ra! 
397 
496 
S95 
7393 
990 
Liss 


SIGMA 
T 
23086 
25286 
25286 
25086 
25286 
259086 
26238 
260e6d 
26ef3 
26281 
26289 
25-87 
26290 
26296 
27495 
27014 
27022 
27235 
27243 
272049 


SVA 


214.8 
2b Sat 
21302 
21504 
21506 
21529 
167290 
14426 
133.26 
t2eoel 
12343 
l2le2 
11862 
11364 
105e9 
97 43 
GI0*9 
TIed 

12aeF 
67e1 


DELTA 
D 
OeO 
Ore at 
0243 
02655 
Le O08 
le 62 
2ell 
2e59 
7084 
3248 
3673 
4203 
42656 
Sis HS 
Hel? 
le7l 
e441 
104694 
14s 3S 


POT e 
FN 
020 
OeVl 
0204 
Oe10 
Oe27 
02.62 
{e206 
1250 
1.2.98 
20 De 
xa bi 
3278 
450 
6e11 
10-202 

14.266 
19.94 

32403 

45098 

62062 


SOUND 


1471. 
1471. 
14726 
14726 
1472.6 
1472.6 
14596 
1470. 
1471le 
14706 
14706 
145%. 
1465.6 
1479-6 
1471. 
G7 S.6 
1474.6 
14 75% 
1478-6 
1430. 


3004 


DB 


600 


CO 
© 
© 


Perbe- spol Ghe rn 


1200; 


1900," 


82 


TEMPE REISE 
8 Le 


16 
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S0-0.0 N 145-0.0 WW 
MO.-1 DAY-4 GMT-17.4 
Z 33 3 sae 
SHEN TT , 4 OVO 


OFFSHORE 
REFERENC 
POSITION 


NCE ANOGRAPHY GROUP 


E NOe 
59- 


77- 9- 
QeONe 


RESWVLYS- OF STP CAST 


PRESS 


6) 
10 


TEMP 


5073 
aefD 
5e80 
5230 
De BO 
5e3V 
5080 
4239 
439 
4e1%9 
420% 
3e96 
3238 
SeBds 
3.280 
3079 
© Tee es) 
3e13 
Aeon 
2eaGi2 


SAL 


320e77 
3eel7 
32077 
Seett 
32e77 
SsZef 
32678 
33035 
33470 
332768 
3380 
3382 
eS eee 
33091 
34202 
34e12 
34219 
34029 
34637 
34241 


i 
42 


145- OeuUW 


83 


DATE 
GMT 


4/7 1/778 
17e+4 


STATION P 


156 PUINTS TAKEN FROM ANALOG TRACE 


DEPTH 


SIGMA 
a 
252084 
25284 
25284 
252834 
25284 
252 84 
25285 
26046 
26274 
26082 
26235 
26288 
2609 1 
26096 
27205 
27014 
arwet 
27033 
27042 
27047 


SVA 


2164 
216e9 
tea 
217062 
AlN he &: 
PAN) Se 
21609 
159e2 
P3209 
125e5 
Lec wo 
12004 
Lifes 
PT See 
10522 
G74 
yLe 5S 
3166 
UB el 
G30e7 


DEL WA 
Uv 
Oe OD 
Vee? 
0043 
02659 
1203 
1e 63 
2e17 
2263 
ee 99 
3031 
36 62 
4092 
4ee2 
4650 
De BY 
6091 
7285 
92538 
i Re 13 
12256 


POT. 
EN 
029 
0201 
0204 
0.10 
00e28 
Ve G2 
leil 
ar oes) 
2e13 
2266 
3ea25d 
3291] 
4263 
6e25 

10e14 

14.279 

202906 

32439 

462600 

62097 


SOUND 


1471. 
1471. 
1472. 
14726 
147? . 
14736 
14736 
1468-6 
14636 
146%. 
14656 
14659. 
14696 
14706 
1471. 
1473-6 
1474.6 
14756 
1475.6 
14806 


300 


DB 


600 


CO 
&) 
GJ 


PRES UINE., 


1200 


15005 


84 


TEMPERA LGR Bisa 
ul 8 Re: 


REF. NO. 77 - 9 - Ug 
50-0.0 N 145-0.0 WW 
MO.-1 DAY-S GMT-14.5 

3 Js 3 33 
SALINITY, G70U 


OFF SHORE 
ReEFERENC 
PUSITICN 
RESULTS 


100 
125 
150 
lv 
200 
ep ee 
250 
300 
400 
900 
6900 
3800 
1090 
1200 


OCEANOGRAPHY GROUP 


E NOe 
0 


77- Sa. 
Oe ON» 


DF SP Cast 


TEMP 


Se 77 
Se F57 
chew 7 
Se Tif 
= Th ial 
ell Tt 
3273 
4.659 
4239 
420 
4204 
3291 
3087 
3 84 
3231 
3270 
3254 
3elS 
285 
Za D9 


SAL 


3ee79 
ee ae) 
32279 
32279 
32078 
32478 
sew 16 
33043 
33070 
33478 
33282 
33034 
33-87 
33292 
3642092 
34e11 
34420 
34230 
34037 
340242 


49 
R4a- De 


bod PUENTS 


DEPTH 


85 


DATE 


S7 ivges 


GMT 14¢5 


SIGMA 
f 
25 e386 
252¢86 
25286 
25486 
ABC a he. 
25235 
BESNy (3) 6 
26250 
26074 
26282 
260037 
26299 
26292 
26097 
21a 
27014 
2feicz 
27.33 
27242 
27248 


SVA 


214028 
ZalaSient 
Ate 
P1Se3 
21661 
21606 
21667 
L5n< 
32089 
Woe tL 
lelel 
11364 
Lloe4 
LlieuelS 
1O05e2 
9300 
G26 
B0«e7 
7304 
(£728 


DELTA 
D 
O0e0 
0221 
90243 
0265 
1.08 
Llete 
2eld 
ee 62 
2 e983 
3e 30 
3e61l 
3e9l 
4e20 
4.77 
De 865 
tye 83 
7e82 
20 34 
lle03 
12.648 


SPAT ON “Pp 


TAKEN FROM ANALOG TRACE 


POT e 
EN 
029 
Oe Ol 
0204 
O10 
Owc7 
Oe 62 
Leld 
1262 
2. 
2e 66 
Sie ce 
3290 
4e601 
6021 
10210 

14.75 

20404 

3225 

46e33 

62205 


SG UND 


1471. 
1471.6 
14726 
L472.« 
14726 
14726 
1473.6 
140%. 
14576 
146096 
140%6¢ 
1460%36¢ 
1456 
14706 
DEE 7 
1A 08 
14 Ate 
14756 
1474-6 
14306 


DB 


PRESOUTE., 


60 


120 


— 
CO 
eS) 


cH0; 


300, 


3e 
SALINI 


86 


TEMPERA LUBE node 
ee 8 lie 16 


W9-2640 N 136-40.0 | 


BA1-9 GM 1 ote 


33 3 39 
TT; O70 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 


POSITION 


PRESS 


O 
10 
20 
30 
20 
75 

100 
liad 
150 
175 
200 
225 
ara 
39090 


77/- 9- 


49-2640N> 
RESUENS; OF SiR CAST 


TEMP 


7234 
7234 
7e34 
7234 
Taye he 
7236 
7234 
6e67 
Gece 
6e39 
SielS 
Se 04 
5268 
Sek 


SAL 


32246 
32046 
32¢46 
32246 
32246 
32246 
32067 
Sa e2iS 
35094 
33e:05 
CIC wee | 
33466 
33288 
See pede) 


30 
136-40-0W 


87 


DATE 
GMT 


Iv’ VWTE 
Pes 


STATION 9 


98 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


99 
124 
149 
174 
199 
223 
243 
2°98 


SIGMA 
af 
25040 
25240 
25040 
252040 
25240 
25240 
254.56 
26e11 
26236 
26054 
26262 
26208 
26273 
26281 


SVA 


5 

oU a 

ee @ @ @ 
Ol = & 


FoUu Oo CN 
FOU O 
Ss 


e 


mK OPN NMS NNN 
r O 

OW 

eo 6 e 
DOCoNWOSF 


DELTA 
D 
Qe O 
Oe26 
0e52 
Oe 73 
1e 30 
1.95 
2059 
Stl S 
3057 
3293 
4.35 
4e71 
Sy ills) 
Se 71 


POT .e 
EN 
GeV 
O61 
Ore 'S 
Oold 
Oe 33 
0274 
le 32 
1.2.93 
2056 
Seis 
3e 94 
4e7l 
3254 
Te 39 


SOUND 


L477. 
VT Ts 
1477. 
14756 
1475.6 
14786 
1479. 
1477 
1478-6 
147&e 
1477. 
1477. 
14766 
14 75e 


300 


DB 


600; 


CO 
C 
© 


PRESSURE. 


1200 


190045 


te 
SAL EN] 


88 


TEMPER ATW Rie. & 
4 8 le 


REP. Gs Bh = = 1 Si) 


49-17.0 N 134-40.0 W 


He.- DAL-S GUb—2k. > 


ce 
ia’ 


34 
, O70e 


16 


JD 


OFFSHORE 


REFFRENCE NOe 


POSIT ION 
RESULTS 


PRESS 


WCEANOGRAPHY GROUP 


77- 9- 


49-1 TeONs 
UFF STR’ CAS# 


TEMP 


7218 
7018 
7218 
tant 
feA7 
rare ard 
6046 
6023 
Belo 
6005 
Se79 
2059 
52004 
4023 
3298 
Jef 
3243 
3204 
20/9 


SAL 


32248 
32048 
32249 
32049 
322049 
32049 
33205 
33041 
33efl 
Bo Me TANS] 
33233 
332338 
33689 
33092 
34e 00 
34e10 
34217 
34028 
34e¢37 
34242 


om | 
144-4064.0W 


187 POINTS TAKEN FROM ANALOG 


DEPTH 


6) 
10 
2) 
30 
50 
1 
99 
124 
149 
174 
199 
22.3 
2483 
298 
397 
496 
999 
793 
990 
i188 


89 


DATE 


o7/ le 


GMT ele 


SIGMA 
if 
25044 


COoe74 
2pet 8 
26284 
26099 
2710 
Pelt rn ecg 
2fe3dV 
27 e4l 
27047 


SVA 


DELTA 
>) 
Oe OD 
Qe ch 
Oeol 
Ore 7 
le 2s 
1e9Ji 
2059 
2098 
3240 
Sew 8 
4613 
4243 
Ge Hi 
50245 
Oeb2 
TeO9 
80643 
LO. 43 
12.08 
i3% S2 


STATION g 
TRACE 
POT. SOUND 
EN 
O20 14766 
roar | 1477. 
CeI5 1477. 
Qe 1? 1477. 
Ciets= 1477. 
Oe 73 147836 
le 2d 1475. 
1230 1475. 
20 38 14 766 
3602 1477. 
30 A9 14 766 
4643 1476. 
De 24 14 75-6 
12093 14°75 
11.22 1473e 
lOe il 1474. 
P1404 147%. 
34047 1477e 
49210 1478. 


690420 


14806 


3001 


DB 


600 


CO 
=) 
C 


PRESSUREs 


1200; 


1300," 


TEMPERATE , | rt 
4 8 iners 


16 
REF. NO. 77 - 9 - 52 
u9-10.0 N 132-40.0 WW 
MO.-1 DAY-10 GMT-4.0 
Sie 33 S 39 
SALINITY, O70 


OFFSHORE OCEANOGKAPHY GROUP 


REFERENCE NOe 


PUSITION 


PRESS 


O 

10 
20 
30 
930 
7S 

| eke) 
125 
150 
ifs 
200 
Ze 
250 
300 
400 
300 
500 
300 
1090 
12900 


7]- @ 


49-1LOeONs 
RESULTS OF STP CAST 


TEMP 


7295 
7298 
7096 
7297 
T7097 
7093 
7293 
6053 
6e 14 
6eV5 
5e 83 
Se 76 
5249 
4295 
4233 
4207 
3256 
3049 
3010 
2250 


SAL 


32049 
320<50 
32590 
32049 
32249 
32049 
S205 
32095 
330 BD 
33098 
336% 9 
35:0'3.3 
33486 
332837 
33095 
34205 
34415 
34029 
34236 
34041 


32 
132-40.0W 


91 


DATE 
GMT 


10/7 1778 
4.0 


STATION 


185 PUINTS TAKEN FROM ANALOG TRACE 


DEPTH 


SIGMA 
T 
75034 
25034 
25434 
Heaney ee hes, 
eaer ke pe) 
25034 
25235 
25289 
26026 
26052 
20264 
26268 
e6el SD 
P6081 
26094 
272905 
eit 
e7e29 
2le3Y 
27246 


DELTA 
rw) 
Oe 
0e25 
0653 
0e79 
lie 33 
1.99 
2265 
3e 26 
Bie 7D 
42165 
4053 
4089 
%e2c3 
De 83 
Te1¥ 
8221 
9e24 
11205 
126.667 
14614 


POT e 
EN 
029 
OedDl 
0205 
0212 
Oe 34 
Ve 76 
le 35 
2. AS 
aCe cos 
3e41 
4e12 
4.238 
5271 
lads 
11.287 

16.99 

Peak Al 
Bia iA 

30 6 3G 

Hoe AA 


7 


SOUND 


14306 
14806 
1430.6 
143806 
14806 
148le 
1431. 
1477-6 
1475. 
14766 
14766 
14 76e 
14 7de 
14 74%. 
14 74. 
1474.6 
14756 
1477. 
1479. 
1431e 


3U0 


DB 


600 


CO 
& 
ES 


PRESSURE, 


1200 


1900, 


92 


TEMPERA LORE, & 
: 8 Le 


REF: NOs 77 = 9 = os 
UW9-2.0 N 130-40.0 W 


MGs=) DAT=10 GAT=Te¥5 


Z 33 S 
SRL INSTT, €7 90 


16 


39 


OFFSHORE 
REFEREE NC 
PUSIT TUN 
RESULTS 


PRESS 


OCEANOGRAPHY GROUP 


& NOs 
49- 


7/- 9- 
2eON, 


OF STP CAST 


TEMP 


SAL 


32049 
32049 
32649 
32249 
32049 
32049 
3208 | 
33204 
330 3T. 
332650 
33431 
33235 
Se 3S 
33286 
33094 
34295 
34e11 
34e27 
34435 
34241 


53 
130-4060 


93 


DATE 
GMT 


10/7 If FG 
Ue 


STATION 6 


182 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


SIGMA 
Af 
259e2Y¥ 
Z2oa8e9 
PSe29 
25Dea29 
250629 
25029 
29063 
25096 
26027 
26246 
2Oe61 
26068 
2Oe71 
Coe hh 
CMe 92 
21eQs 
2tetF 
2le2? 
27233 
27245 


SVA 


P69e1 
26905 
26907 
210-6 0 
21B% 6 
21065 
Zone S 
P0741 
Lee 
14023 
146.6 
14064 
LSVieS 
L332 65 
117.9 
1067 
100 04 

Gilani: 
L004 

7T1le4 


DELTA 
v 
ome) 

Qe27 
0eS4 
9681 
be 35 
22 OS 
ee bh? 
3023 
3079 
4e13 
4eSl 
4087 
Set 
5089 
7e13 
Se 2eS 
Je2d 
LhelS 
12278 


14e25 


POT. 
EN 
O29 
Oe Ol 
02«05 
Oe 12 
0234 
Qe l? 
fs 35 
1298 
ee 65 
Je53 
420% 
GeA3D 
5259 
7059 

122902 

172i4 

220396 

36019 

51207 

OT ed7 


SUUND 


1481. 
1431. 
1441.6 
L481e 
1482.6 
14 4326 
L4 7 ts 
La Ge 
Ea TGs 
Las 
14 75-6 
LAT fs 
14756 
14 7356 
1474.6 
14 74.6 
14756 
1477. 
14 7G. 
1421 e 


300 


DB 


600 


CO 
= 
© 


PRESSURE, 


1200 


1300,% 


TEMPERATURE, € 
4 8 le 


16 
REF. NO. 77- 9 - SU 
4u8-51.0 N 128-40.0 W 
MO.-1 DAY-10 GMT-17.2 
c 33 3 So 
SHILINITY, O70 


95 


OFF SHORE OCEANOGRAPHY GROUP 


REFERENCE NUOe 7/- 9- 54 DATE 40/7 1/778 STATION 5 
POSITION 43-—dD1e0Ne 1258-40-08 GMT 17e2 
HESVL.TS OF STP CAST 181 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT e SO UND 
T 1D EN 
Q 8221 32247 Q 25028 26967 O20 O«V L4 B06 
10 Bel9 32246 10 2 0% 5 27002 Oe27 O2e091 1481. 
20 Bel9D 32046 20 22sec 290 67 0254 0-206 1481. 
30 Be19 32¢46 $0 P5e28B 27009 QeBl Oele2 1431.6 
30 Beeld 32046 30 25028 ETA eZ la3S 0« 35 14831. 
75 Bel 322046 E fies 25028 2710665 2203 Oe 76 148326 
100 7e¢46 32278 99 25663 45581 22645 1. 36 148064 
r25 6288 33405 124 25092 21907 Je 24 2<e0G 14 786 
150 6057 33054 149 26236 17061 sane feb? 14736 
175 6270 33478 174 26052 154-6 4e13 3e 34 1479. 
200 62386 3386 199 2620603 14428 4e59 4295 14736 
225 3095 33087 22.3 256069 139¢2 4285 4-32 1477e 
250 5069 33237 248 26072 13602 Se 2U 5265 14 7b6e 
300 5200 S507 298 Z2Z6e«BO0 12923 5 «85 de = 2 | 14756 
400 4249 33495 397 25493 116.9 7209 11.286 1474.6 
500 4e07 34204 496 27204 107238 Be2l 17.03 1474. 
600 3233 34e11 599 27012 1G0el Ge25 22085 14756 
300 3047 34025 793 2fees 8768 Lilel3 36418 1477.6 
1000 Beis 34236 991 27438 T7704 l2e73 S133 1479.6 


1200 22883 34441 11S 27e45 Tle? 140627 68400 1421e 


300 


DB 


600 


CO 
© 
© 


Rie ile < 


1200 


1900.5 


96 


TEMPAGRATUORE,. (C 
4 S a 


16 
ar ste 
REF. wNO. 9y7-- 69 .- 855 
u8-46.0 N 127-40.0 WW 
MO.-1 DAY-10 GMT-21.7 
2 o0 3 oho 
SALIENT, AGO 


OFF SHURE 


POSTT ION 
RESULTS 


PRESS 


6) 

10 
20 
30 
20 
75 
100 
125 
150 
liv 
200 
22s 
250 
300 
400 
900 
5000 
B00 
19006 
1200 


OCEANOGRAPHY GROUP 
REFERENCE NO» 


Li 9 
48-46e0N> 
OF Sar’? CAST 
TEMP SAL 
8ebH9 Gy Sj 
Be7V 32033 
38262 S26—5S 
BeAl 32234 
Be 60 32436 
7054 33200 
7239 Bishi) 
7250 33264 
Te39¥ 33477 
7234 33-288 
7295 332691 
6278 330293 
 G&e4I9 332i 
5092 33094 
5e 43 34201 
4294 34204 
4249 3412 
3299 3426 
33> 34236 
3206 34042 


oho) 
127-4V0-0W 


DEPTH 


97 


DATE 


10/7 1778 


GM? tke er 
213 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
25009 
25010 
Ai Sed A 
eee TE Wed 
25014 
25079 
26209 
26e 31 
2He4e2 
26051 
26258 
26263 
26267 
26075 
26095 
27206 
27022 
Cah aD 
27044 


SVA 


Oe ienl 
28726 
286e5 
246620 
28427 
BOO eH 
194.8 
17429 
1639 
15509 
150-0 
14526 
141.9 
1344 
12465 
11763 
107-0 
9208 
8229 
73el 


DEI 
O 
Oe O 
9029 
ORY Sg 
Oe SE 
143 
ZtawOnW 
200 
3e 06 
3243 
3.283 
4025 
4eG3 
4e99 
5268 
6097 
Bel 
Je3l 
Diese 
1306 
14262 


STATION 4 


POT. 
EN 
020 
Oe0l 
0206 
Crews 
0 «36 
Ora 7 
lied 
1.76 
2036 
3201 
3075 
4055 
5242 
13S 

11.295 

17.51 

23079 

38012 

54.204 

71247 


SCUND 


1462.6 
14826 
14826 
14826 
1436 
1430-6 
14806 
1481. 
1481. 
14826 
145l.e 
1480e 
14806 
1478.6 
1478-6 
1478-6 
14736 
147%e 
14306 
1482.6 


300 


DB 


600 


CO 
© 
& 


rRESOURE., 


1200 


150055 


98 


TEMPERALURE, & 
: 8 WZ 


16 
REF. NO. 77- 9 - S6 
u8-42.0 N 126-40.0 WN 
MO.-1 DAY-11 GMT-1.8 
Sh 33 3 39 
SALINITY, G70 


OFF SHORE 


REFERENCE Node 


POSITION 


PRESS 


1) 

10 
20 
30 
5U 
wD 
106 
be) 
150 
Te di 
200 
2en 
250 
300 
400 
500 
6990 
300 
1000 
1290 


ICE ANOGRAPHY GROUP 


a = 


48-42 e0Ns 
ReEoSoVvLIsS UF SIP CAST 


TEMP 


9200 
9e90 
9209 
Be 9D 
9200 
8.99 
¥e/79 
7294 
7240 
7235 
72453 
7e1f 
bef ZW 
6044 
9250 
5e 03 
4.97 
4206 
3256 
3210 


SAL 


32235 
32035 
32235 
32235 
32235 
32e38 
3300 
Be Sg as 
33047 
33476 
33034 
33239 
33090 
S33 6D 
330398 
34205 
34.909 
34625 
34e36 
34e4e 


96 


1260-4) e0Ww 


79 


DATE LIZ 1773 


GMT 


1e3 


STATION 3 


19R POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


SIGMA 
T 
ena Od 
25207 
25207 
23207 
2307 
25209 
239076 
25099 
26018 
20035 
26047 
264559 
26061 
26009 
256284 
20094 
27203 
27e2l 
27035 
27044 


SVA 


290e1 
29905 
29045 
29005 
291e1 
CAD7e4 
22643 
20485 
1862.7 
1719 
160¢5 
153.3 
Sy arte fe 
14064 
eee 2. 
ee a aaa 
110e61 

9469 

8169 

7328 


DEE TA 
D 
00 
92 ?9 
0258 
0237 
1e 45 
Zraed 3 
Ze 82 
38 BSS 
3254 
4e 28 
4069 
3e O08 
9040 
6013 
TEC eyed 
Be75 
9e BY 
11.93 
13269 
lseed 


POT e 
EN 
O20 
Oe91 
Oe 06 
Qel3 
Oma ay 
0483 
1640 
220! 
2269 
3242 
4e2l 
9206 
52 9S 
7299 
li2a 7 

1S 38 

24675 

3962 26 

VSD re Seth 

%22e79 


100 


TEMPERATURE, 
U 8 le 


60; 
aa) 
120 
Lu 
Oe 
ia 
7 ae, 
W180 REF. NO. 77 - 9 - 57 
a 
48-38.0 N 126-0.0 W 
eH 0 MO.-1 DAY-11 GMT-4.8 
SALLIINT,, Gyvoe 


101 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 77- 9- 57 VATE! 1177 AS TS STATIUN 2 
POSITION 48-338e0Ns, 120- 020W GMT 463 
RESVETS OF SIP CAST 31 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT. SOUND 
T D FN 
¢) 9295 32e10D 0 24e72 32301 Oe 0 Ved 14866 
10 FeYIdS 32e11 10 24473 32207 Je 32 GeI2 1437. 
20 9296 Re ae 2) 24475 Be 1 ‘eS VeGhS 0207 1487. 
30 9297 32e18 30 24279 31729 0. 97 OstTrs 1457. 
30 9289 32042 30 24098 2°99"e3 1258 0040 1487. 
is GeflT7 32258 CS 2o0e13 286e3 ee Sl Qe 86 14886 
DEPTH TEMP SAL DEPTH EaMe SAL 
Oe 9e95 32210 52e 3287 32243 
Te Ge GS 32e11 55° 9233 32045 
Ge 9eDS 32eell 57. a Se | 32047 
LGe Ge 96 JI Bee DI $279 32e21 
2l1le Fe 96 32214 606 9278 32254 
276 Ye I6 32elb Ale 9e 78 32.56 
326 DevT 32e20 56 e Det ae ato 
366 3e99D 32025 T2e Je 77 32258 
3Be Ge 95 32034 T36 FT a 32¢58 
396 9e94 32036 Tle 9277 SZ) She) 
41le Ded Sales t T83. 6 Yel 322458 
426 De 96 Jeet? BQ Det 3 3209S 
44s Ge97 32039 G2.e Ie 78 32058 
456 92 98 324) B36 Fe7F Jet 
47 Ge 94 32e41 Bae 9278 32583 


496 9e9O 32042 


102 


TeMFERATMUBE, fC 
O uf 8 le 


60 


(aa) 
10 
ry 
Qo 
we) 
in 
W180 Retr. NO. S727).- 9 - 58 
a 
U8-33.0 N 125-33.0 W 
en MO.-1 DAY-11 GMT-7.1 
300.5 35 343 30 
SALINITY, 0/00 


16 


35 


GFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NU e 


POSITION 


48-33eONs 


77- 9- 58 


RESULT SOF STP CAST 


PRESS 


lie 
126 
iSe 
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List of Omissions from Data 


Hydrographic Data: 


Consec. # Depth (m Temp. Sail. 1b Ds ie Comments 


5 1989 %* No sample 
4075 * * 
4075 * * 
8 3949 * * 
3949 * * 
19 3451 * * 
te te B * * 
3946 * * 
4143 * * 
26 2804 * * 
2804 * %* 
3287 % * 
3287 * * 
3951 * * 
39 2489 * * 
2489 * * 


Notes (MacNeill, 1977): 


1. The data is suspect because of a reversal of gradient by >.01 mete (sal- 
inity) or >.08 ml/2 (oxygen). 


2. The data is deleted because of very irregular data values (usually a mis- 
tripping or leaking bottle if both oxygen and salinity are irregular). 


3. The data is deleted because duplicate samples at a depth were not within 
.01 “/oo (salinity) or .08 ml/2 (oxygen). 


STD Data: 


Consecutive number Comments 


21 and 22 Salinity omitted; problems with 


conductivity probe 


Note: Consecutive numbers 11-16, 31-35 and 43-48 are part of the MILE program 
and are not included in this report. 
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ABSTRACT 


This report describes the collection and analysis of data used to 
investigate near shore changes in the phase lags of 100 Khz Loran-C propaga- 
tion. The results of the analysis have application to latticing medium scale 
charts of inshore areas. The data collected is tabulated in this report. 
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INTRODUCTION 


The Canadian Hydrographic-Service conducted a charting calibration of 
the West Canadian Loran-C Chain in the spring of 1977. The Loran-C position- 
ing system is claimed to give repeatability of +50 metres (m) for a hyperbolic 
position line. Thus, there are many potential applications in inshore areas. 
The transmitters for the chain are at Williams Lake, B.C. (Master), Shoal 
Cove, Alaska (X-Secondary) and George, Washington (Y-Secondary), where the 
transmission paths to the Straits of Georgia and Juan de Fuca are, for the 
most part, over land with non-homogeneous conductivity (see Fig. 1). There- 
fore large systematic errors can exist in Loran-C positions observed in 
inshore areas due to the difficulty in accurately predicting the phase lags 
caused by variations in surface conductivities. 


The inshore calibration work was undertaken from 14th to the 21st 
April (Days 104 to 111), in C.S.S. Vector (shown in Pigu 2) (esp te al, 
Marston). This work was to determine if it was possible to accurately lattice 
charts in Juan de Fuca and Georgia Straits, and to answer some theoretical 
questions concerning the incorporation of Additional Secondary Factor (A.S.F.) 
into Loran-C lattices generally. In addition to collecting data for the West 
Canadian Chain, the transmissions from the U.S. West Coast Chain were also 
monitored from the 18th to the 21st of April. The Austron 5000 Monitor 
receiver had some difficulty tracking the signals from Fallon (Master) and 
Middletown (X-Secondary). The data for the West Canadian Chain is tabulated 
in Appendix 1; and that for the U.S. West Coast Chain is given in Appendix 2. 
The time of arrival (T.0.A.) data for the Williams Lake and George trans- 
missions are based on field measurements of travel times (from the transmit- 
ters to Victoria (see reference 1). 


PURPOSE 
The theoretical studies were designed to investigate problems posed by 


analysis and by ''good common sense''. Millington's method was used to predict 
phase lags. 


A ie 
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Electromagnetic wave propagation theory proposes that there is a phase 
recovery in the A.S.F. of a transmission after crossing the land-sea 
interface. A recovery of A.S.F. of 0.2 microseconds is predicted for the 
first two kilometres on the seaward side of the interface, and then 
another 0.5 microseconds in the next 100 km. We planned that the Vector 
steam along lines radial to Williams Lake, one off the entrance to Juan 
de Fuca Strait and another down Howe Sound and across the Strait of 
Georgia. Thus the phase recovery effect would be quantitatively demon- 
strated by calibration along these lines. 


The area off the entrance to Juan de Fuca Strait allowed an investigation 
of the effect of a rapid change in the length of land path between the 
transmitter and the service area. As a ship rounds Cape Flattery from 
the south the land path to the Y-Secondary decreases by more than 100 

km after only a few miles steaming. Thus in this area another facet of 
our A.S.F. models could be checked. 


To determine if Loran-C chart lattices could be drawn accurately in to 
the shore, calibration measurements were made as close as possible to the 
coast. Measurements also were made among the islands and in a fjord to 
check the possibility of accurately latticing charts of these areas where 
A.S.F. changes rapidly. 


4. ~The data obtained from the U.S. West Coast Chain was evaluated to see if 
this chain could be used as a substitute for the West Canadian Chain in 
South Western B.C. waters. 

5. All the data collected was to be evaluated to define the repeatability 
and value of the random error when Loran-C is applied to survey position- 
ing. 

EQUIPMENT 


The following navigational equipment was placed in C.S.S. Vector. 


Loran-C Monitor System (On loan from U.S.C.G.) 
c/w 1 Austron 5000 Loran-C Monitor Receiver 
P.D.P. 8e computer 

A.S.R. Data Terminal 

Passive Notch Filter Array 

Whip Antenna 

Uninterruptable Power Supply Unit 

Line Conditioner 

HP 5062C Cesium Frequency Standard 


ee ee ed 


Trisponder Positioning System 
c/w 3 Transponders 


Portable Hydrographic Acquisition System 
= het. o. Gata lOddel 
Decca DL 91 Loran-C Receiver 


Internav LC 204 Loran-C Receiver 
HP 9825 Calculator. 


METHOD 
Day 104. Approaches to Victoria. 


Fourteen positions were determined using two resection angles taken by 
sextants in the area from Trial Islands to Race Rocks at the entrance to 
Victoria Harbour. All positions were computed from these angles and the 
known geographic positions of the targets. The accuracy of the resulting 
position is in the order of 10 m or 0.03 microseconds of a T.0.A. measurement. 


Days 105-106. Entrance to Juan de Fuca Strait (see Figure 3). 


Calibration of T.0.A.'s from Master and Y-Secondary (George) was per- 
formed at the entrance to Juan de Fuca Strait. Radial lines from Master 
were steamed off Carmanah Point and Pachena Point to detect the phase 
recovery phenomenon of the Master T.0.A. and to detect the change in A.S.F. 
due to the amount of land path on the George T.0.A. A radial line was also 
run to join the two above-mentioned radials. Thus the phase recovery pheno- 
menon should show on the George T.0.A. and a constant A.S.F. should show on 
the Master T.0.A. since the land-sea paths are almost constant. 


Positions were determined by ranges to two Trisponder units. One unit 
was on Pachena Point lighthouse and the other was on Sooes Mountain (S.E. of 
Cape Flattery), with the co-operation of the U.S. National Ocean Survey. In 
the area of the baseline crossing between the two Trisponders, resection by 
sextant angles between lighthouses were used. Some fixes used a combination 
of sextant angles and Trisponder ranges. Positions should be accurate to a 
few metres which converts to about 0.02 microseconds in the computed T.0.A. 


Day 108. Gulf Islands. 


The ship steamed from Patricia Bay to Naniamo via Satellite Channel, 
Shute Passage, Prevost Passage, Haro Strait, Plumper Sound, Navy Channel, 
Trincomali Channel, Pylades Channel, Ruxton Passage and Dodd Narrows (see 
Figure 4). During this trip 78 calibration points were observed using two 
resection sextant angles. Some fixes were established by sighting light- 
houses or other points with definitive positions; thus these fixes could be 
computed. Other fixes used tangents to islands, smal] rocks, etc. These 
fixes had to be plotted using a three-armed protractor and then the latitude 
and longitude scaled. The resulting position is only accurate to about one 
second of latitude or longitude which is 0.1 microseconds or more in the 
computed T.0.A. 


Data from the U.S. West Coast Chain was logged at 2-minute intervals 
throughout the day. 


Days 109, 110 and 111. Georgia Strait and Howe Sound. 


Various lines were steamed in the Gulf of Georgia during the three days 
(see Figure 5). The most important one is the radial from Master through 
Howe Sound and the Strait of Georgia from Woodfibre to Galiano Island. Its 
purpose is to test the phase recovery phenomenon, the closest approach to 
shore and reliability within confined waters. The other lines were short 
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ENTRANCE TO JUAN DE FUCA STRAIT 
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GEORGIA STRAIT CALIBRATION POSITIONS 


radials or cross-section lines that criss-crossed, which could prove the 
repeatability of the system. Positions within the Strait of Georgia were 
determined by ranges to two Trisponder units, one on Mount Benson (S.W. of 
Nanaimo) and the other on Mount Parke (on Mayne Island). Position accuracy 
is in the order of a few metres or about 0.02 microseconds in the T.0.A. 
Positions in Howe Sound were determined by resection with two sextant angles. 
A few resection fixes could be computed but most had to be plotted and the 
latitude and longitude scaled. The plotted positions are accurate to about 
one second of latitude or longitude which is 0.1] microsecond in the T.0.A. 
The U.S. West Coast Chain data was logged at 10-minute intervals. 


DATA ANALYSIS - WEST CANADIAN CHAIN (5990) 
$$$ LAN NIU. 


Verification of Position 


Considerable time was spent in verifying that the positions were correct. 
One check was to compute the distance and course made good between fixes. 
Any anomalous A.S.F.'s from the analysis section were checked for correct 
observed T.0.A., and/or recomputation of the fix. If the Loran-C T.0.A.'s 
showed that the ship steamed a straight course at uniform speed, the dead 
reckoning position would be used to compute what the Trisponder ranges or 
sextant angles might have been. If one distance or angle was then found to 
be good and the second bad, a logical explanation could sometimes be found 
to account for the bad reading (e.g. transposed digits, course distance not 
updated by a full kilometre). If no explanation could be found to justify 
the correction, then the position was recomputed using dead reckoning and the 
one good observation. This is noted in the Appendix as either 1D + DR (one 
distance plus dead reckoning) or 1 SEC + DR (one sextant angle plus dead 
reckoning). There were only 14 fixes of the total of 700 that could not be 
verified as consistent with other fixes. These have been omitted from the 
listing in the Appendix. 


There are some fixes where the receiver was having trouble on one or 
more T.0.A. The data reduction for these is purposely not complete in the 
listing in the Appendix. 


Table | 

LORAN-C RECEPTION ERRORS (5990) 
Master 
110-0040 to 110-0030 Tracking trouble, high gain, cycle error 
111-2038 to 111-2104 Signal not on oscilloscope 
George 
109-2020 Cycle error 
110-1956 to 110-2008 Cycle error 
Shoal Cove 
109-1920 to 109-2032 Good data (3rd cycle of groundwave) 
at 109-2033 Receiver lost signal 
109-2038 to 109-2148 Receiver trying to track 2nd cycle of groundwave 


but with very high gain 


Shoal Cove (Cont'd) 


at 109-2149 Receiver put onto skywave 

109-2150 to 110-0058 Tracking 3rd cycle to skywave 

111-2216 to 111-2324 Tracking 3rd cycle of skywave 

111-2328 to 111-2334 Tracking 4th cycle of skywave but receiver 


"'thinks'' its 3rd cycle 


Reduction of Time of Arrivals 


The observed T.0.A.'s of the Master and Y-Secondary transmissions have 
been reduced for clock drift and for clock synchronization. The T.0.A.'s 
have been made consistent with a constant value for master at the Patricia 
Bay wharf. The short term clock drift rates observed during the inshore 
operations are listed in Table 2. 


Table 2 
SHORT TERM CLOCK RATES (microseconds per day) 

(5990) 
Clock Rate at: Day Hours U.S..C.G...Sys-tem 
Patricia Bay 104 23 0.167 + 0.0125 
Port Renfrew 105 5284 0.179 + 0.0411 
Bamfield 106 bz 0.079 + 0.0288 
Patricia Bay 107 13 0. khSee 0.0276 
Patricia Bay 108 2) 0.232 + 0.0087 
Nanaimo 109 14 0.093 + 0.0086 
Gibsons Landing 110 4 O25 ete. Or 50 
Vancouver 11] 14 0.264 + 0.0142 
Vancouver 2 8 0.480 + 0.0339 
Patricia Bay rez 5 0.096 + 0.0341 


The long term clock drift rates for the two closed circuits made in 


Vector are given in Table 3. 


Table 3 
Long Term Clock Rates (microseconds per day) 
(5990) 
reo cts sis 
Master George 
Patricia Bay-Bamfield-Patricia Bay 0.2332 0.2268 


Patricia Bay-Vancouver-Patricia Bay 0.2693 0.2576 


Just before leaving Gibsons Landing, the U.S.C.G. system lost symchronization 
with the chain. When the system was started again, the readings had changed 
by 4199.998 microseconds, so the observed T.0.A.'s were reduced for clock 
drift and for clock synchronization, to have all T.0.A.'s consistent with a 
constant value of Master at the Patricia Bay wharf. 


Table 4 
CLOCK SYNCHRONIZATION VALUES 
(5990) 
Correction Clock Rate Correction 

Day (Microseconds) (Microseconds/day) 
104-107.5 -31976.763 -0.2332 (Day - 104) 
107.5=?10.5 - 9840.505 -0.2693 (Day - 107.875) 
110.5-113 -14040.503 -0.2693 (Day - 107.875) 


For a fuller explanation of the clock drift and clock synchronization see 
Reference #1. 
Monitor Corrections 


During the period of the survey the Comox monitor controlled the chain 
at the following hyperbolic mean values: 


a 


14892.1637 + 0.005 microsec. 
29503.2988 + 0.002 microsec. 


X 
Y 


+ 


The simulated values for the Comox monitor to agree with the chain values 
after the commissioning on Sept. 5 are: 


X 
ul 


i 


14892.6807 microsec. 
29504.2449 microsec. 


(See Reference #1 for a fuller explanation of the simulated monitor values.) 
Therefore a 0.5170 microsec correction has to be applied to the Shoal Cove 
T.0.A.'s to produce what would have been observed after the commissioning. 
Similarly a 0.9461 microsec has to be added to George 7. U.A. "s. 


Turning the Ship 


lt became evident early in the analysis stage that the observed A.S.F.'s 
of fixes for the few minutes after a turn were not consistent with either 
the observed A.S.F.'s before the turn or those several minutes after the turn. 
Several graphs were made up to show the observed, and computed A.S.F. versus 
time. They are included as Figures 6, 7, 8 and 9. Also included is the course 
made good between fixes. There is a definite damped, sinusoidal curve fit to 
the observed A.S.F.'s after a turn. The maximum amplitude, period or damping 
constant does not seem to be predictable. In most cases, the initial 
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displacement of the observed A.S.F. is in the direction one would expect for 

a damped system. The maximum amplitude can be as large as |.5 microseconds or 
as little as 0.1] microseconds. The period of the sine wave varied from 6 to 
16 minutes. The period is not necessarily the same for the two T.0.A.'s. 

One can be fluctuating faster than the other. The length of time for the 
observed A.S.F. to settle down varied from 2 to 24 minutes, but was typically 
8 minutes. 


The time constant (TMCN) of the U.S.C.G. system was set at the normal 
default value of 400. This means that 400 Group Repetition Intervals 
(G.R.1.'s) are averaged to produce a single reading. For the Canadian West 
Coast Chain, the time for 400 G.R.I.'s is approximately 24 seconds. The 
readings should have settled down after 3 time constants, or 72 seconds, 
which is considerably different from the 8 minutes typically observed. 


Readings affected by the ship turning are flagged in the Appendix since 
they were purposely discounted in the analysis because of this effect. 


DISCUSSION 
Table 5 
RADIAL LINES FROM TRANSMITTERS 
Closest 
Figure Day Location Transmitter Length To Shore 
9 105-106 Carmanah Williams Lake 35 km 2 km 
10 105 Carmanah-Pachena George, Wash. . 32 km 86 km 
8 106 Pachena Williams Lake 14 km” 6 km 
i 109-111 Howe Sd.-Galiano Is. Williams Lake 76 km? ide Vkm 
12 VOS-11D fF MA km est oF) Gleyee® 151 pameuiake On eed el km 
Point 
14 M1 Galiano Is. George, Wash. 25 km S54 km 
pein! 2 oY Wil) t@me@bake 21 KAS) B10 km 
Point 


All radials appear to show the phase recovery phenomenon that was pre- 
dicted (see Figures 10, 11, 12, 13 and 14). Some, particularly in Howe Sound, 
tend to exaggerate the amount of observed A.S.F. close to the land - sea bound- 
ary. This could be due to either an even lower land conductivity or a terrain 
effect. It is presumed to be the latter. The computed A.S.F.'s for the 
Master T.0.A.'s are based on a land conductivity of 0.0013 mho/m and 0.0006 
mho/m for the George T.0.A.'s. A flat terrain and a homogeneous, both 
vertically and horizontally, medium for each path segment is assumed. The 
Howe Sound results indicate a slight sinusoidal curve in the first 20 km 
which might be caused by a variety of terrain effects, but more probably this 
sinusoidal curve is due to the inaccuracy of the sextant fixes. 


The conclusion is that Millington's Method does predict an actual phase 
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recovery effect, except very close to shore where there appears to be an addi- 
tional terrain effect. 


Rapid Change in A.S.F. 


The profile of the George T.0.A. south of Carmanah Point crossing Juan 
de Fuca Strait and continuing south west of Cape Flattery has a rapid change 
in calculated A.S.F. Figure 15 shows the observed A.S.F. values as well as 
the computed A.S.F. The observed values do not drop as rapidly as the com- 
puted A.S.F., nor do they show the "'plateau'' which could be terrain effect 
caused by the 1000 - 2000 m high Olympic Mountains which are 10 km east of 
the profile line. The smoothing of the rapid drop at Cape Flattery could 
well be bending of a groundwave in the horizontal plane just as waves bend 
at the entrance in a breakwater of a harbour. 


Proximity to Shore 


In the subsection on radial lines, the effect of being close to shore 
was noted in Master A.S.F. near the top end of Howe Sound. In the previous 
paragraph, the possible effect of the Olympic Mountains on the George A.S.F. 
south of Cape Flattery was suspected. In Figure 16, NW-SE profiles of the 
Master A.S.F. in the lee of Bowen Island are shown. The theoretical A.S.F. 
indicates a slight ''hump'' for the shadow of 755 metre high Bowen Island 
whereas the observed A.S.F. shows a "'hump'' that is much higher. In both cases 
the hump is higher closer to shore than it is farther away from the island 
(see Figure 18). 


Table 6 


A.S.F. (MASTER 5990) IN THE LEE OF BOWEN ISLAND 


Theoretical Observed plaeee 
2 km 0.42 0.90 0.48 
7 km. 0.37 erg? 0255 
10 km OE Spe 0.56 Sep | 
25 km Or 27 0.28 =0201 
32 km O27 0.31 0.04 


There is 0.5 microsecond of A.S.F. caused by being close to Bowen Island 
that is not accounted for by the theoretical A.S.F. The effect has died off 
beyond 20 km. 


Figure 17 shows the predicted and observed A.S.F. on the George T.0.A. 
in Howe Sound and approaches. The radial lines in Howe Sound, where the 
distance to shore is as little as a few hundred metres (off Brunswick Point) 
dramatically show the proximity effect on observed A.S.F. It is 2.0 micro- 
seconds greater than predicted; whereas in the Strait of Georgia, the 
observed A.S.F. is only 0.5 microseconds greater than the predicted. That 
is an increase of 1.5 microseconds which most probably is caused by the close 
proximity to shores that have mountains 1800 metres high. 
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Therefore, the close proximity to a mountainous shore does have an effect 
on the A.S.F. that is not predicted with Millington's Method. For surveying 
accuracies, this effect extends 10 km from shore; for normal position deter- 
mination on a chart, the effect extends only 2 km. Thus chart lattices should 
continue to be cut back from shore a distance of 3 km. 


Reliability of Confined Waters 


The sub-section on proximity to shore analyzed the effect on the phase 
of the signal in confined waters. There are these other considerations to 
account for: gain, cycle, ability to acquire and ability to track. The one 
area where there is data in confined waters and in nearby open water is Howe 
Sound. The gain number (which corresponds to the amount of amplification a 
signal requires) for the Master T.0.A. does not increase from 70 (in Strait 
of Georgia) until the very end of Howe Sound when it increases to 81. 
Similarly there is no substantial increase in the gain number for the radials 
off Pachena and Carmanah Points on Days 105 and 106. The only observable 
increase in gain is in the George T.0.A. while going up and down Howe Sound. 
The gain is 60 in Strait of Georgia but as high as 74 in Howe Sound. 


The cycle number (which is a function of the shape of the pulse) does 
not appear, at least from the Howe Sound data, to be affected by the proxi- 
mity to shore or confined waters. 


The real proof in the reliability of the signals came when the ship 
turned around at the head of Howe Sound. The receiver had been tracking four 
signals: Williams Lake (5990 Master), George (5990-Y), Fallon (9940 Master) 
and George (9940-W). It lost the 3rd cycle tracking point on Williams Lake 
and Fallon. The receiver was commanded to stop tracking George (9940) because 
of coding error. The receiver also detected skywave on Williams Lake and 
Fallon. 


lt may be just coincidence that all this happened when the ship turned 
but it is more likely that there is signal distortion within the inlet and 
if signals don't arrive as predicted by the heavily damped receiver then 
various errors start occurring. Therefore areas of confined waters, such as 
inlets, bays, channels and island groups should not be latticed because of 
poor signal quality and phase distortion. 


Repeatability 


During the survey, there were various times that the ship crossed or 
reran previous lines. The computed A.S.F.'s for these repeated fixes corres- 
pond to the initial readings about + 0.06 microseconds. That corresponds to 
20 metres in the range measurement, which in turn corresponds roughly to 50 
metres in a position line determined by hyperbolic readings depending on 
geometry. Fifty metres is a usual advertised repeatability of position with 
Loran-C. 

Accuracy 


The general accuracy of the Loran-C is another consideration. Within a 
limited area it should be possible to assume that observed T.0.A.'s or T.D.'s 
have a constant error in timing. With calibration this constant error could 
be determined and applied to all other observed readings. Then the only thing 
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left is a random error. The primary phase lag (atmosphere), secondary phase 
lag (all seawater path), computed A.S.F. (land-sea combination), clock syn- 
chronization (T.0.A. measurements only) and now this .timing error have al] 
been accounted for. Therefore in this survey the value of this random error 
by areas is determined from the data in Table 7. 


Table 7 


CLOCK SYNCHRONIZATION AND TOTAL RANDOM ERROR (by area for 5990) 


Day Place Transmitter Clock Synch °° Standard Number of 
& Timing Error Deviation Fixes 
microseconds microsec. 

104 Off Victoria Master mid ic Nope 0.110 14 

George 12309.27.. 0 092 14 

105-6 Off Carmanah Master 1260s S2een 0.206 160 

George. aw (2309.05 OFTS3 160 

108 Gulf Islands Master 12310. 400% web OF 2n7 78 
George 12308). 92 nem 0.243 78 

109- Str. of Georgia Master 12310.45:° 0.178 273 
11] Shoal Cove 12308. 58 0.195 28 
George 12308.78. so.» 0.204 288 

110 Howe Sound Master 12310.45 | OMe te. 72 
George 12309. 3897 #6" 0.664 72 


The clock synchronization values determined ‘by T.0.A. loops to the trans- 
mitters produced clock synchronizations which are given in Table 8. 


Table 8 


CLOCK SYNCHRONIZATION VALUES (5990) 


Master 12309.90 
Shoal Cove 12308.94 
George 12308 .43 


(See Reference #1 for determination and comments on accuracy of clock 
synchronization constants.) The difference between these clock synchroniza- 
tion plus timing errors and the clock synchronizations from the T.0.A. loops 
is the local timing error for each area for each T.0.A. The standard 
deviation reflects the statistical sum of the accuracy in position as well as 
in the Loran-C. This accounts for larger standard deviations on Days 108 
and 110 (Master). Day 110 (George) can only be accounted for by the pertur- 
bations caused by proximity to shore. 


To remove the positioning accuracy to obtain the repeatability of the 
Loran-C is the next step. Thus since the calibration and Loran-C positions 
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are independent 


ig a 2 2 
§ Sp + S1 


Y 
ny, oes tad v3 
and Si Sy Sp 
where: Ss) = standard deviation of Loran-C T.0.A. 
Sy = standard deviation of Total 
Sp = standard deviation of Position. 
Table 8 
RANDOM ERRORS - LORAN-C T.0.A.'s (5990) 
Day Transmitter Sp St Si 
Metres Metres Metres 
104 Master 10 32.9 31.4 
George 10 27.6 25 7 
105-6 Master 6 6127 61.4 
George 6 5768 57.5 
108 Master 30 74.0 67.6 
George 30 72.8 66.3 60.8 +.5.) 
109-11 Master 6 5343 5340 
Shoal Cove 6 58.4 58.1 
George 6 61.1 60.8 
110 Master 30 84.2 78:7 
George 30 198.9 196.6 


Day 104 should not be considered as a separate area because there were 
only 14 fixes on that day. The work in Howe Sound is obviously affected by 
the systematic error of being close to shore. This is particularly true for 
the George T.0.A.'s. The mean of the other seven standard deviations is 60.8 
metres. 


Other tests have arrived at slightly different values for the random 
error of Loran-C: 


Eaton & Grant (1972) 80 metres (Reference #2). 


Since these determinations of the random error of the Loran-C are all of 
the same magnitude, a representative value can be used in error budgeting for 
other surveys. One major use of Loran-C could be as a system for positioning 
hydrographic surveys. 


If in T.0.A. mode of operation, the T.0.A.'s were corrected for primary, 
secondary, A.S.F., clock synchronization and calibrated timing error for the 
area, the only thing remaining would be the random error. The quality of the 
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position fixing is a function of the geometry. 


p'= r ¢s¢ (5) for @.< 90° 


p =r sec (5) for 0 > 90° 

The best case is 0 = 90° where a Loran-C position based on two ranges 
would have an error of + 85 m. It should be noted that these statements are 
at the one sigma confidence level. 


The hyperbolic (T.D.) mode the time differences should, theoretically; 
be corrected for primary, secondary, ASF on each transmission path, and for 
a calibrated timing error for the area. The random error of a Time Differ- 
ence is equal to: 


= 2 aCe ae 
Stp oy Bees 
or Stp = /2 X Ss) 
hy Sy = Sy 


and the covariance of the master and secondary observed errors is small. 


Where Srp = random error of T.D. 
Sa = random error of. Master 
Se = random error of Secondary 
Sy = random error of. Loran-C. 
Therefore, the random error of the Time Difference is /2 X 60 = 85 metres. 
The position fix accuracy is again a function of the geometry. In the best 


case the position fixing error is 1.85 times the T.D. error or 157 metres. 
Again this figure is at the one sigma confidence level. , 


DATA ANALYSIS - U.S. WEST COAST CHAIN 
Clockrate 

Time of Arrival (T.0.A.) measurements have to be corrected for the clock 
drift between the cesium standards that control the transmitters and the 


receiver. For each chain, the clock drift is different since the masters are 
controlled by different cesium standards. 


Table 9 
SHORT TERM CLOCK RATES (9940) 

Clock Rate at Day Hours Fallon | George 
Patricia Bay 108 - 

Nanaimo 109 14 -0.0383 + 0.0263 -0.0269 + ‘0.0142 
Gibsons Landing 110 1145 Os igz9nt .:0..0331 0.0647 + 0.0304 
Vancouver 1 14 - 0.0261 + 0.0115 
Vancouver 1A? 835 - x 0:3795at; 050228 
Patricia Bay H12 5 0.5641 + 0.0884 -0.0668'+ 0.0381 
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A long term clock rate can be determined because the ship returned to 
the same berth at Patricia Bay. Just prior to leaving Gibsons Landing, the 
system went down and when it started up again, the T.0.A.'s had increased by 
25496.002 microseconds, although the ship had not moved. 


Table 10 


LONG TERM CLOCK RATES (9940) 


At Patricia Bay Fallon George 
Day 112 32744.097 4LO42.561 
Shire 25496.002 25496 .002 
7248 .095 18546.559 

Day 108 7247 .532 18545.974 
563 585 


Duration = 4.27777 days 
Clock Rate 0.1317 microseconds/day 0.1369 microseconds/day 
Average Clock rate = 0.1343 microseconds/day. 

CLOCK SYNCHRONIZATION 

Since there were no T.0.A. loops made to the Fallon and Middletown 
transmitters, the only clock synchronization that can be computed is to the 
George transmitter. The other two, Fallon and Middletown, will have to be 
assumed using the published emission delay relationship. 


Table 1] 


CLOCK SYNCHRONIZATION VALUES (9940) 


Ship @ day 108.4027 = 18545.974 microseconds 
Clockrate correction 70/4 
Ship @ day 107.875 18545. 903 
Eccentric correction to BOLE .128: (See Ref.. #1) 
BOLE @ day 107.875 18545.775 
Published Emission Delay 13796.970 
Obs. T.0.A. BOLE 4748 .805 
True T.0.A. BOLE 1101.550 (See Ref. #1) 
Clock synchronization 3647.255 


Therefore all T.0.A. measurements are reduced by; 1) 0.1343 microseconds/ 
day back to day 107.875, 2) a clock synchronization of 3647.26 before day 
110.67 and 29143.26 thereafter, and the applicable emission delay to get the 
corrected T.0.A. that is listed in the Appendix. 


Monitor Corrections 


Since the chain zeroing corrections were introduced into the chain at 
0000 Z April 15, 1977 (day 105), there is no substantial change necessary to 


LP) 


the observations. 


Turning - The disturbing effect of the ship on the Loran-C T.0.A.'s was noted 
in the inshore work with Vector on the Canadian Chain (see page 8). The 
same data points were disregarded for this reason. 
Other Bad Data -. Due to extreme range from both Middletown and Fallon, there 
were data points that were rejected for such reasons as: incorrect cycle, 
high gain or high noise. 

The breakdown of data points is given in Table 12. 


Table 12 


DATA REJECTION STATISTICS (9940) 


Good Ship Rejected Not 

Turning Observed 
Fallon 126 13 3 13 
George 130 16 9 0 
Middletown 98 7 l xe) 


Reso shonet t 


In the work with the Canadian Chain, an offset between the observed 
A.S.F. and computed A.S.F. was noted (see page 13). This was defined by 
areas and was attributed to an unknown in the clock synchronization. This 
same effect is noted in- the U.S. West Coast Chain data. Again it can be 
attributed to an unknown in the clock synchronization, particularly since 
the clock synchronization was only determined for George and then inferred 
for Fallon and Middletown. 


If one takes each individual observed T.0.A. and corrects for clock rate, 
emission delay and all-seawater T.0.A., the remainder is the sum of the clock 
synchronization and A.S.F. If the computed A.S.F., using Millington's Method, 
is then subtracted from that, the remainder is the observed individual clock 
synchronization. 


In the Straits of Georgia area where the computed and observed A.S.F.'s 
are very similar curves, the averaged observed clock synchronizations are 
given in Table 13. 


Table 13 
AVERAGE OBSERVED CLOCK SYNCHRONIZATION (9940) 


Aver. Obs. 'C lock Assumed Clock Number of 
Synchronization Synchronization Dutt. Fixes 
Fallon 3647.58) + 0.317 3647.26 0.32 46 
George 3647.583 + 0.185 3647.26 0.32 hg 


2 


Middletown 3648.652 + 0.103 3647.26 39 25 
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The large difference for Middletown is unexplained. Different land con- 
ductivities were tried, but with no improvement. The only reasonable explan- 
ation is the fact that the Middletown transmitter was calibrated to cover the 
area from San Diego to Cape Flattery where there would be minimal over land 
path. In the Strait of Georgia there is over 1000 km of land before the 
signal reaches the Strait. 


The accuracy of the Loran-C can be determined from S, = ¥S_2 - § 


Lk iT fp ? 
where: Sy = standard deviation of Loran-C 
Sy = standard deviation of Total 
Sp = standard deviation of Position. 
Table 14 
RANDOM ERRORS - LORAN-C T.0.A.'s (9940) 
Day Transmitter Sp Sy 3) 
109-111 Fallon 6 95.0 94.8 metres 
George 6 55.4 Soy 
Middletown 6 30.9 2 Ors 


The accuracy of the George T.0.A. is very consistent with the values 
determined with the Canadian Chain. The Fallon T.0.A. could be suffering 
from high noise at the extreme range (note the high gain values in the 
Appendix). The Middletown data probably looks good because of the small data 
sample. Knowing that there are only 25 good data points out of a possible 49 
points (within the Straits of Georgia), is certainly one indication of a weak 
signal. Also note the high gain on these good data points. 


Cross Rate Correction 


Since the receiver was tracking the T.0.A.'s of George on both the 
Canadian (5990) and the U.S. (9940) West Coast Chains, the same reduced T.0.A. 
should have been observed. Or conversely, since we were primarily wanting to 
measure A.S.F., the difference in observed A.S.F., the difference in observed 


1 1 . - 
A.S.F.'s should be zero. Hypothesis: ASF. cgaq An Sas 6onG 0, 


Using only the 130 identical data points: 


average A.S.F. 3.6675 + 0.4322 microseconds 


5990 
average ASF. gi 3.7064 + 0.0535 microseconds. 
Test #1. Is the difference significant? 
StuGent sf) & 0 Oeuyce = 8.29 
s/Vn_ 0.0535/7130 
£025, 1298=. 4.982 


Therefore the difference is significant. 


35 


Test #2. Are the A.S.F. standard deviations significantly different? 


Sh IEE treet bee gas Dac 2 


gpa “ag ha5t2 = 1-034 
F025 (129, 129) = 1.41 


Therefore, the standard deviations are not significantly different. 


Test #3. What is the correlation coefficient? 


RE key. 
var (x). =, 0.43227 = 0.1868 
var(y) = 0.42517 = 0.1807 
var(Ar) = 0.05352 = 0.00286 
covar(x,y) = [var(x) + var(y) - var(ar)]/2 
= 0.1823 


The correlation coefficient is: 


cov (x,y) 


VVar (x) .var ly) 


oxy = =! 0%9923 


The observed A.S.F.'s are very highly correlated. 


Therefore, once the difference between the two A.S.F.'s can be computed, 
the A.S.F., and hence T.0.A., on one rate could be computed from the other 
A.S.F. (or T.0.A.) because of the high correlation and with the same accu- 
racy. The explanation of the difference between the two sets of A.S.F.'s is 
unknown since the reduction method was identical. 


Repeatability 


The repeatability of Loran-C can be assessed by looking at the standard 
deviation of the difference in the A.S.F.'s (and hence T.0.A.'s). It is 
0.0535 microseconds or 16 metres which corresponds very closely with the 
0.06 microseconds determined on page 13. 


lag ie 


CONCLUSIONS 


|. The absolute accuracy (the ability to compute the true position from 
observations) is + 60 metres in T.0.A. position line measurements and 
+ 85 metres in T.D. position measurements. The position accuracy is a 
function of geometry. These figures are stated for one sigma confidence 
intervals. 


2. Repeatability (the ability to return to the same readings and be within 
a specified distance of the original point) does seem to be consistent 
with the advertised 50 metres. 
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Radial lines do show the phase recovery phenomenon that was predicted. 

In fact, the near shore effect is much larger than computed. The physi- 
cal rationale that explains phase recovery is best explained in Figure 
19. Millington's Method does predict this phase recovery except very 
close in to shore where there appears to be an additional terrain effect. 


There appears to be a terrain effect that is significant within the first 
10 kilometres from shore. At present, this appears as part of the phase 
recovery effect of the previous paragraph. If we can verify the phase 
recovery effect on low terrain (e.g. Nova Scotia) with no terrain effect 
being exhibited, then we can conclude that there is terrain effect in 
British Columbia. 


Loran-C signals from the West Canadian Chain are not reliable close to 
shore or in confined waters of inlets, channels, bays, etc. The phase 
distortion would cause considerable lattice warping, and the acquiring 
and/or tracking of the signals would be susceptible to errors that would 
be hazardous to safe navigation. Therefore, charts should not be 
latticed in confined waters or within 3 km of shore. 


With calibration within the survey area, Loran-C can be used as the posi- 
tioning system. In T.0.A. mode, 1:150,000 or smaller, field sheets could 
be surveyed by Loran-C and in hyperbolic (T.D.) mode 1:250,000 or smaller. 
In both cases the best possible geometry has been assumed. Specific field 
sheets would have to be checked whether Loran-C is acceptable because of 
the geometry of the transmitting stations and field sheet locations. 


The U.S.C.G. monitor system is much more heavily damped than the time con- 
stant (TMCN) leads one to believe. This is a warning that other receivers 
might have damping constants that also affect the results after changes in 
direction or speed. 


Position fixing for accurate, inshore calibration of a highly repeatable 
system has to be accurate. Plotted and scaled sextant fixes don't fulfill 
the requirement. Sextant fixes that can be computed are only slightly 
better. Positions that have redundant observations allow for check com- 
putations and/or a least square fit. Using least squares, unusual 
combinations of observations can be accommodated so long as the observa- 
tions produce two or more lines of position that intersect. 


As the transmission from Shoal Cove cannot be reliably received in Juan 
de Fuca and Georgia Straits, charts in this area will not require 
latticing. 


Gain numbers on the Fallon and Middleton transmissions were sufficiently 
high to make correct cycle identification in the Straits of Georgia 
unreliable. The geometry of the stations also precludes the latticing 
of charts in this area with the U.S. West Coast Chain (9940). 


An inexplicably large difference occurred between the average clock syn- 
chronization and assumed clock synchronization (or conversely between 
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observed and calculated A.S.F.) on the Middletown transmissions. 


A double-rated station will produce highly correlated T.0.A. measurements, 
albeit with a small systematic shift between the two T.0.A.'s, that can 

be used to improve T.0.A. surveys by reducing the possiblity of bad T.0.A. 
data being undetected. 
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EXPLANATION 


Line ] 


Line 4 
Line 5 
Line 6 


CYCLE 
GAIN 


OBS TOA 
CLOCK RATE 


CLOCK SYNCH 


APPENDIX | 


WEST CANADIAN CHAIN 


Julian Day Number, Greenwich Mean Time (GMT), Method of Position 
Fixing, Latitude and Longitude (degrees, minutes and seconds) 


(Williams Lake) 
(Shoal Cove) 
(George, Wash.) 


Tracking point of receiver on cycle within pulse 


Gain number from receiver - indirectly related to signal 
strength 


Actual observed values of Time of Arrival from receiver 


Clock rate correction that has to be subtracted from the 
observed value 


Clock synchronization constant that has to be subtracted 
from the observed value 


EMMISSION DELAY Summation of Coding Delay + Baseline Travel Time (for an 


CORR TOA 
CALC TOA 
OBS ASF 
CALC ASF 
MON. CORR 
Obs 1b. 
CALC 1.0. 
T 
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all seawater path) that has to be subtracted from the 
observed value 


Corrected Time of Arrival = OBS TOA - CLOCK RATE - CLOCK 
SYNCH - EMISSION DELAY 


Calculated TOA based on an all seawater path between trans- 
mitter and receiver 


Observed Additional Secondary Factor (or Correction) 
(ASF or ASC) = CORR TOA - CALC TOA 


Calculated ASF based on Millington's Method (over smooth 
earth) using the following land conductivities: 


Williams Lake 0.0013 mho/m 
Shoal Cove 0.0010 mho/m 
George 0.0006 mho/m. 


Change in the Time Difference (T.D.) at Monitor sites 
between date of survey and commissioning of chain 


Observed hyperbolic value (Time Difference) = 
OBS TOA (Secondary) - OBS TOA (Master) + MON. CORR 
(as would be observed after chain commissioning) 


Calculated time Difference for an all seawater path = 
CALC TOA (Secondary) - CALC TOA (Master) + EMISSION DELAY. 


Tracking Error on this TOA 
Tracking Skywave 


TOA's not yet recovered from a change of course 
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EXPLANATION 


Line | 


Line 4 
Line 5 
Line 6 
CYC GE 
GAIN 


OBS TOA 
CLOCK RATE 


CLOCK SYNCH 


EMISSION DELAY 


CORR TOA 
CALC TOA 
OBS ASF 
CALC ASF 
MON. CORR 


OBS 7 1..0% 


CALC T.D. 


APPENDIX 2 


U.S. WEST COAST CHAIN 


Julian Day Number, Greenwich Mean Time (GMT), Method of 
Position Fixing, Latitude and Longitude (degrees, minutes 
& seconds) 


(Fallon, Nevada) 

(George, Washington) 

(Middletown, California) 

Tracking point of receiver on cycle within pulse 


Gain number from receiver - indirectly related to signal 
strength 


Actual observed values of Time of Arrival from receiver 


Clock rate correction that has to be subtracted from the 
observed value 


Clock synchronization constant that has to be subtracted 
from the observed value 


Summation of Coding Delay + Baseline Travel Time (for an 
all seawater path) that has to be subtracted from the 
observed value 


Corrected Time of Arrival = OBS TOA - CLOCK RATE - CLOCK 
SYNCH - EMISSION DELAY 


Calculated TOA based on an all seawater path between trans- 
mitter and receiver 


Observed Additional Secondary Factor (or Correction) ASF 
(or ASC) = CORR TOA - CALC TOA 


Calculated ASF based on Millington's Method (over smooth 
earth) using 0.0006 mho/m. land conductivity 


Change in the Time Difference (T.D.) at Monitor sites 
between date of survey and commissioning of chain 


Observed hyperbolic value (Time Difference) = OBS TOA 
(Secondary) - OBS TOA (Master) + MON. CORR 
(as would be observed after chain commissioning) 


Calculated Time Difference for an all seawater path = 
CALC TOA (Secondary) - CALC TOA (Master) + EMISSION DELAY 


Tracking Error on this TOA 


TOA's not yet recovered from a change in course 
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ABSTRACT 


Physical, chemical and biological oceanographic observations are made from the 
weathership at Ocean Weather Station Papa, and between Esquimalt and Station 
Papa, on a routine continuing basis. Physical oceanography data only are 
shown, including surface observations and profiles obtained with bottle casts 
and conductivity-temperature-pressure instruments. 
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INTRODUCTION 


Canadian operation of Ocean Weather Station P (Latitude 50°00'N, Longitude 
145°00'w) was inaugurated in December, 1950. The station is occupied primarily 
to make meteorological observations of the surface and upper air and to provide 
an air-sea rescue service. The station is manned by two vessels operated by 
the Marine Services Branch of the Ministry of Transport. They are the CCGS 
Vancouver and the CCGS Quadra. Each ship remains on station for a period of 
Six weeks, and is then relieved by the alternate ship, thus maintaining a 
continuous watch. 


Bathythermograph observations have been made at Station P since July 1952. 
A program of more extensive oceanographic observations commenced in August 
1956. This was extended in April 1959, by the addition of a series of oceano- 
graphic stations along the route to and from Station P and Swiftsure Bank. 
These stations are known as Line P stations. The number of stations on Line P 
has been increased twice and now consists of twelve stations (Fig. 1). Bathy- 
thermograph observations and surface salinity sample collections, in addition 
to being made on_Line P oceanographic stations, are also made at odd meridians 
at 40 -=Le 139°40'w, 141°40'w, etc. These stations are known as Line P BT 
Stations. Data observed prior to 1968 have been indexed by Collins et al (1969). 


The present record includes hydrographic, continuously sampled STD and 
surface salinity and temperature data collected from the CCGS Quadra during 
the period 6 January to 15 February 1978. 


All physical oceanographic data have been stored by the Canadian Oceano- 
graphic Data Centre (CODC), 615 Booth Street, Ottawa, Ontario, Canada. Requests 
for these data should be directed to CODC. 


Biological and productivity data are published in the Manuscript Report 
series of the Fisheries Research Board of Canada (FRB), Pacific Biological 
Station, Nanaimo, British Columbia, Canada. Requests for these data should 
be directed to FRB. 


Marine geochemical data are for the Ocean Chemistry Group, Ocean and 
Aquatic Sciences, Environment Canada, Institute of Ocean Sciences, P.O. Box 
6000, Sidney, British Columbia, Canada, V8L 4B2. 


PROGRAM OF OBSERVATION FROM CCGS QUADRA, 6 JANUARY - 15 FEBRUARY 1978 (P-78-1) 
(CODC Ref. No. 15-78-001) 


Oceanographic observations were made by Mr. B. Canning of Seakem Oceano- 
graphy Ltd., Sidney, B.C. 
En Route to Station P 


Line P Stations 1 to 4, 8 and 12 were occupied and an STD profile made to 
near bottom or 1500 metres. No hydrocasts were made. Rough weather cancelled 
work on Stations 5 to 7 and 9 to ll. 


Samples for nitrates, nutrients, alkalinity and total CO, were collected 
at all whole stations from either a bucket or the seawater loop. Loop 
salinities were collected at whole and half stations 1 to 12%. Bucket salinity 
samples were collected at Stations 1 to 4. Surface bucket temperatures were 
taken at all whole and half stations. 


A surface tarball tow was made at Stations 1, 3 and 12. 


The thermosalinograph, surface temperature recorder and PCO. system were 
run continuously. 


Mechanical BT's or XBT's were taken at all whole and half stations. 


On Station & 


The oceanographic program was carried out as follows; 


ee ee ee ee es ce ee ee ge ee ee oe ee. 


iy) Profiles for salinity, temperature and oxygen were obtained from 2 hydro-~ 
casts to 4200 metres. 


2) Eighteen STD profiles to 300 metres and 12 profiles to 1500 metres were 
obtained. 


3) BT's were taken every 3 hours to coincide with meteorological observations 
and encoded and transmitted according to the IGOSS format. XBT's were 
taken on days of rough weather. 


4) Salinity samples were collected daily at 0000 hrs GMT from the seawater 
loop. 


5) Twelve extra STD profiles were obtained to 300 metres from triangle grids 
set up by Cruise 15-77-006 as part of the MILE program. 


1) Nutrient and salinity samples were collected daily at 0000 hrs GMT from 
the seawater loop. A 24-hour series for nutrients was also completed, 
with a sample taken every hour. Two profiles for nutrients and one for 


tritium to 500 metres were taken. One bucket Samp ie and rainwater 
samples for tritium and rainwater samples for Pb*!° were collected. 


2) Alkalinity and total CO, samples were collected once a week from a bucket 
or the seawater loop. One profile to 500 metres was taken. 


3) Air CO, samples were taken in quadruplicate on Sundays and in duplicate 
on Thursdays.. A 5 litre sample was also collected on Sundays. 


4) Five surface tarball tows were completed. 
5) PCO, carboys were filled in duplicate every week. 


6) Three samples each of seawater C-14, seawater C-13 and air C-13 (5-litre 
duplicate samples) were collected. A profile to 500 metres was completed 
for seawater C-14 using the hydrobios sampler. 


ay) One N.B.S. bottle sample and one stainless steel bucket sample were col- 
lected for trace hydrocarbons once a week. 


Samples were obtained as follows: 


1) Five 150 metre vertical plankton hauls. 
Two 1200 metre vertical plankton hauls. 
Two groups of subsurface plankton hauls were taken on 3 consecutive 
nights at sunset. Another group was started, but cancelled due to 
rough weather. 


2) Four Secchi disc readings taken at local noon. 


3) One profile to 200 metres for each of plant pigment and nitrate were 
obtained, as well as 3 surface samples each. 


4) Two profiles to 500 metres and 3 surface samples for chlorophyll a were 
obtained. 


En Route from Station P 


Line P Stations 10, 9 and 6 to 1 were occupied and an STD profile made 
to near bottom. No hydrocasts were made. Rough weather cancelled all other 
scheduled STD's. 


Samples for nutrients, nitrates, alkalinity and total CO, were collected 
at all whole stations from the seawater loop. Loop salinity samples were 
collected at all whole stations. Bucket salinity samples were collected at 
Stations 5 to 1. Surface bucket temperatures were taken at all whole and half 
stations. 


A surface tarball tow was made at Station 10, but the tarball net was lost. 


The surface temperature recorder, thermosalinograph and PCO 
run continuously. 


9 system were 


Mechanical BT's or XBT's were taken at all whole and half stations. 


Observations for Other Agencies 


1) Marine mammal observations were made by the ship's officers for Mr. I. 
McAskie, Fisheries Research Board of Canada, Pacific Biological Station, 
Nanaimo, British Columbia, Canada. 


2) Bird observations were made by the ship's officers for Dr. M. Myres, 
University of Alberta, Calgary, Alberta, Canada and Mr. J. Guiguet, Curator 
of Birds and Mammals, Provincial Museum, Department of Provincial Secretary 
and Travel Industry, Victoria, British Columbia, Canada. 


3) Air CO, samples were taken weekly in duplicate for Scripps Institute of 
Oceanography, La Jolla, California, U.S.A. 


Data were processed for publication by Ms. M. Sainsbury of Seakem Oceano- 
graphy Ltd., Sidney, B.C. 


OBSERVATIONAL PROCEDURES 


Observations for salinity, oxygen and temperature from all hydrographic 
casts, including the surface, were obtained with Niskin water sample bottles 
equipped with either Richter and Wiese and/or Yoshino Keiki Co. reversing 
thermometers. Two protected thermometers were used on all bottles and one 
unprotected thermometer was used on each bottle at depths of 300 m or greater. 
The accuracy of protected reversing thermometers is believed to be + 0.02°C. 


The daily surface water temperatures were measured from a bucket sample 
using a deck thermometer of +0.1 C accuracy. The daily surface salinity 
samples were obtained from the seawater loop. When the seawater loop was not 
operational these samples were obtained with a bucket, and are indicated with 
a 'b' in this data record. 


Salinity determinations were made aboard ship with either an Autolab Model 
601 Mark III inductive salinometer or a Hytech Model 6220 lab salinometer. 
Accuracy using duplicate determinations is estimated to be +0.003 /oo. 


Depth determinations were made using the "depth difference' method des- 
cribed in the U.S.N. Hydrographic Office Publication No. 607 (1955). Depth 
estimates have an approximate accuracy of +5 m for depths less than 1000 n, 
and +0.5% of depth for depths greater than 1000 m. 


The dissolved oxygen analyses were done in shipboard laboratory by a 
modified Winkler method (Carpenter, 1955). 


Line P engine intake continuous temperature on both ships was recorded 
by a Honeywell Electronik 15 Recorder. The temperature probe is at a depth 
of approximately 3 metres below the sea surface and the instrument accuracy 
is believed to be +0.1 C. 


Each ship is equipped with a Plessey Model 6600-T thermosalinograph which 
is used, on Line P, for continuous recording of surface temperatures and 
salinities from the ship's seawater loop. The temperature probe is mounted at 
the seawater loop intake (approximately 3 metres below the surface) and the 


Salinity probe and recorder are situated in the dry lab. The accuracy of this 
instrument is believed to be +0.1 C for temperature and +0.1 ~/oo for salinity. 


STP profiles were taken with a Plessey Model 9006 STD system. 


COMPUTATIONS 


All hydrographic data were processed with the aid of an IBM 370 computer 
and a UNIVAC 1100 computer. Reversing thermometer temperature corrections, 
thermometric depth calculations and accepted depth from the "depth difference" 
method were computed. Extraneous thermometric depths caused by thermometer 
malfunctions were automatically edited and replaced. A Calcomp 565 Offline 
Plotter was used to plot temperature-salinity and temperature-oxygen diagrams, 
as well as plots of temperature, salinity and dissolved oxygen vs logy depth. 
These plots were used to check the data for errors. 


Missing hydrographic data were obtained using a weighted parabolas inter- 
polation method (Reiniger and Ross, 1968). These data are indicated with an 
asterisk in this data record. 


Data values which we suspect but which we have included in this data re- 
cord are indicated with a plus. These data have been removed from punch card 
and magnetic tape records. 


Analog records from the salinity-temperature-pressure instrument have been 
machine digitized, then replotted using the Calcomp plotter. 


Digitization was continued until original and computer plotted traces were 
coincident. Temperature and salinity values were listed at standard pressure; 
integrals (depths, geopotential anomaly, and potential energy anomaly) were 
computed from the entire array of digitized data. 


The headings for the data listings are explained as follows: 


PRESS is pressure (decibars) 

TEMP is temperature (degrees Celsius) 

SAL is salinity (parts per thousand) 

DEPTH is reported in metres 

SIGMA-T is specific gravity anomaly 

SVA is specific volume anomaly 

THETA is potential temperature (degrees Celsius) 
SVA (THETA) is potential specific volume anomaly 

DELTA D is geopotential anomaly (J/kg) 9 
POT EN is potential energy in units of 10 ergs/cm 
OXY is the concentration of dissolved oxygen expressed in milli- 


litres per litre 
SOUND is the velocity of sound in m/sec 
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LOG OF HYDROGRAPHIC AND STD OBSERVATIONS 


pate (@)| tine (2) | sop cm |ydcocasts (m)| coments 


1 125-33°'W 06/01/78 
2 126-00°w | 07/01/78 
3 126-40°w | 07/01/78 
4, 127-40°w | 07/01/78 
5 134-40°W | 08/01/78 winch mal- 
° function 
6 142-40°W | 09/01/78 
7 P 09/01/78 
8 P 09/01/78 600 TSAO, 
9 P 10/01/78 
10 P 10/01/78 4,200 T, Spi, 
Alk. 
11 P 11/01/78 
iy P 13/01/78 
se P 14/01/78 
14 P 15/01/78 
15 P 16/01/78 
16 P 17/01/78 
ag P 18/01/78 
18 P 19/01/78 
19 P 20/01/78 
20 P 21/01/78 
21 P 22/01/78 
20 P 24/01/78 
23 P 25/01/78 
24 P 26/01/78 
25 P 27/01/78 
26 P 28/01/78 
27 E3 28/01/78 MILE grid 
28 E4 28/01/78 
29 C1 28/01/78 
30 / W4 29/01/78 
31 w3 29/01/78 
32 P 29/01/78 
33 P 29/01/78 
34 P 30/01/78 
35 P 30/01/78 600 LeLbees 
36 P 31/01/78 
37 P 31/01/78 4,200 T; S53, 05 
Alk. 
38 P 01/02/78 
39 P 02/02/78 
40 P 03/02/78 
41 P 04/02/78 
42 P 05/02/78 
43 P 06/02/78 
44 E3 06/02/78 MILE grid 
45 E4 06/02/78 
46 Cl 06/02/78 


LOG OF HYDROGRAPHIC AND STD OBSERVATIONS ga 


Date (4) Time (4)} STD (m) | Hydrocasts (m) |Comments 


06/02/78 
07/02/78 
07/02/78 
10/02/78 
11/02/78 


: 12/02/78 
138-40°W | 13/02/78 
136-40. Wal ool 3/02/78 
130-40°w | 14/02/78 
128-40°w | 14/02/78 
127-40°w | 15/02/78 
126-40°-w} 15/02/78 
126- -00°W 15/02/78 


125-33 W| 15/02/78 
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Oceanographic Data Obtained on Cruise P-78-1 


(CODC Reference No. 15-78-001) 
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Composite plot of oxygen vs log depth for 
; 10 
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OFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NO. 78 i= 8 
POSITION S0—- «0 Ne 145- 
OBSERVED DATA 


PRESS TEMP SAL DEPTH 


0 5-68 32-778 0 
1i 5°66 326773 11 
21 $e62 326772 21 
32 5-62 32-772 32 
De $062 32e771 Se 
us) 5-62 326777 78 


103 5e60 32.779 102 
128 4.35 33-4319 127 
152 4.35 336597 151 
ETS 4.34 334782 174 
199 4e13 33.814 198 
246 4.02 33-839 244 
292 3-98 53-897 290 
385 3.82 33.994 382 
481 30735 34.092 477 
585 3059 34.162 580 
701 3-27 34.269 695 
897 2297 34.3556 889 
1094 2e71 346416 1083 
1389 2640 34.491 1374 
1862 2.01 54.498 1860 
2578 1.80 34.618 2o47 
2878 1.64 34.649 2837 
3383 1.53 34.669 S531 
3894 1.55 34679 3830 
3997 1.53 34.689 3930 
4089 1-52 34.683 4020 
4099 1.52 34.678 4030 
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DATE 9/ 1/78 


00 W 


SIGMA 
i 

25.862 
25.860 
25.864 
25-864 
25.863 
25.868 
25-872 
262438 
26.658 
26.806 
26.8535 
26-884 
26.934 
27.028 
272114 
27.200 
27.300 
27.396 
27.467 
27.554 
27.591 
27.703 
27.740 
27.764 
27.771 
27.780 
27.776 
Zivite 


INTERPOLATED TO STANDAKD PRESSURE 


PRESS TEMP SAL DEPTH 
0 5-68 32-778 0 
10 5-66 32-773 10 
20 5-62 32-772 20 
30 5-62 326772 30 
50 5-62 32-771 50 
ws 5°62 32-776 75 
100 5-60 32-779 99 
125 4.248 33263 124 
150 4.35 33-575 149 
LTS 4e34 33-762 174 
200 Geo13 33-814 199 


225 4.07 33828 223 
250 4.02 332845 248 
300 3.96 33-906 298 


400 3-80 34.011 397 
500 3-70 34-2110 496 
600 3e55 346194 395 


700 3-627 34-268 694 
800 Sell 34-3515 v5 
900 2.97 34-357 891 
1000 2.83 34.389 990 
1200 2659 342445 1188 
1500 2e30 342493 1484 
2000 1.96 34529 1976 
2500 1.76 34.626 2467 
3000 1.61 34.654 2956 
3500 1.53 34.671 3445 
4000 1.53 34.689 3933 


SIGMA 
T 

25-862 
25.860 
25-864 
252864 
25-863 
256867 
25-871 
2663580 
262641 
26.806 
262854 
26-871 
26.889 
260943 
27.042 
27.131 
27-214 
27.299 
272351 
27-398 
276435 
27.501 
27.563 
27-620 
272713 
27-746 
27-766 
27-780 


SVA 


214.7 
215.0 
214.7 
214.8 
21561 
215.0 
214.8 
161.1 
140.4 
126.7 
122.3 
119.7 
115.3 
107.2 
99.7 
92-3 
83.2 
74.9 
68.8 
61.4 
58.5 
49,1 
46.3 
44.8 
45.7 
44.9 
4564 
4508 


SVA 


214.7 
215-0 
214.8 
214.8 
215.1 
215.0 
214.8 
166.5 
142.0 
126.7 
122.3 
120.8 
119.3 
114.5 
105-9 
98.2 
91.0 
83.3 
78.8 
74.8 
71.6 
65.9 
60.7 
56.1 
48.3 
459 
45.0 
45.0 


GMT 


THETA 


5-68 
566 
5062 
5°62 
5°62 
561 
5-59 
4.34 
4.34 
4.33 
4.12 
4.00 
3.96 
3°79 
3.70 
355 
322 
2.91 
2064 
2031 
1.88 
1.63 
1.43 
1.27 
1.24 
1.21 
1.19 
1.19 


THETA 


5.68 
5-66 
562 
5062 
5.62 
5-61 
5.59 
447 
4.34 
4.33 
4.11 
4.05 
4.00 
3.94 
3078 
3-67 
5°50 
3022 
3206 
2091 
2076 
2-51 
2-20 
1.82 
1.58 
1.39 
1.26 
1.21 


18.7 


SVA 
(THETA) 
214.7 
214.9 
214.5 
214.5 
21465 
21461 
213.7 
159.9 
139.0 
125.0 
120.5 
117.5 
112.7 
1038 
955 
B74 
7729 
686 
61-8 
5305 
4907 
3828 
3501 
3265 
31-5 
306 
3009 
313 


SVA 
(THETA) 
21467 
214.9 
21465 
214.5 
214.5 
21461 
213-7 
1654 
140.6 
125.0 
120.4 
118-7 
117.0 
111.8 
10264 
9309 
86.0 
Vis9 
7209 
685 
64-8 
58-5 
5205 
4609 
3709 
34 04 
3203 
30.6 


STATION 


DELTA 
D 
00 
02h 
045 
69 

1.12 
1.69 
2.21 
2.68 
3-04 
3235 
3265 
4.21 
4.75 
5.78 
6.78 
Te77 
8.79 

10.34 

11.75 

13.66 

16-64 

19.28 

21.66 

23.95 

26-27 

26074 

27.15 

27.20 


DELTA 
U 
00 
Oil 
043 
64 

1.07 
1.61 
2.15 
2.63 
3.01 
3.35 
3.65 
3.96 
4.26 
4.84 
5.94 
6.96 
7.91 
8.78 
9.59 

10.36 

11.09 

12.46 

14.33 

£7.31 

19.87 

22.22 

24.47 

26.75 


P 


442.79 
444.75 


339214 
42629 


OXY 


7.15 
6.95 
6.93 
6.88 
6.85 
6.89 
6.82 
5-53 
4.08 
3.08 
2.63 
2.32 
1.99 
1.33 

094 

077 

059 

° 54 

053 

063 
1.17 
1.82 
2.48 
2.91 
3.21 
3226 
3027 
3.27 


OxY 


ee 
6.96 
6-93 
6.89 
6.85 
6.89 
6.83 
5°67 
4.19 
3.08 
2.62 
2.45 
2.29 
1.92 
1.27 

091 

075 

60 

057 

054 

054 

057 

77 
1.34 
2.00 
2.59 
2.98 


a 


SOUND 


1471. 
1471, 
1471. 
1471. 
i471. 
1472. 
1472. 
1468. 
1469. 
1470, 
1469. 
1469. 
1470. 
1471. 
1472. 
1474. 
1474, 
1476.6 
1479. 
1482. 
1489. 
1496. 
1504, 
1512. 
1521. 
15256 
1524. 
1524, 


SOUND 


1471. 
1471. 
1471. 
1471. 
1471. 
1472. 
1472. 
1469, 
1469. 
1470. 
1469. 
1469. 
1469. 
1470. 
i471. 
1473. 
1474, 
1474. 
1475-6 
1476. 
1477. 
1480. 
1484, 
1490. 
1498. 
1506. 
1514. 
1525. 
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OFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NOs 78 l= 35 
POSITION 50- «0 Ne 145- 
OBSERVED DATA 


PRESS TEMP SAL DEPTH 


0 $076 32-757 0 
10 5.76 »62-757 10 
el Ssfe Severo! 21 
31 Sse S2et59 31 
Syl Sele See159 S1 
76 S263 Se20sve 76 

102 5656 32-784 101 
eT 4.34 336253 126 
Lot 4.60 336731 150 
eS 4o41 33-780 174 
199 4.21 33-822 198 
248 3099 33-872 246 


296 Sjoley/ Seige 294 
398 Seto  O46055 O95 
508 3064 342129 504 
630 3049 342173 625 
787 3e16 34-307 780 
987 2-86 346411 977 
1187 2¢61 34e442 ES 
1487 20634 34-6511 1471 
1989 1.96 34.584 1965 
2495 1.75 34.624 2462 
3006 1.59 34.650 2962 
3521 1.54 34-670 3466 
4O4Y 1.55 34.677 3976 
4150 1.53 34-681 4079 
4245 1.52 342682 4172 
4250 1.53 34-681 4182 
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DATE 30/ 1/78 


00 W 


SIGMA 
T 
25-835 
25-835 
25.843 
25-842 
25-842 
25-863 
25.880 
26.387 
26.738 
26.797 
26.851 
26.914 
26.975 
27.065 
27.2153 
27.202 
27-340 
272450 
27.497 
27-575 
27.664 
AU CW 
27.745 
27-764 
27.769 
27-774 
27.775 
27.774 


INTERPOLATED TO STANDAKD PRESSURE 


PRESS TEMP SAL DEPTH 


0 Se (Om Oe 57, 0 
10 5e76 0 =320757 10 
20 Dele oce/ On 20 
30 Se72 32-759 30 
50 Se72 52759 50 
US) Dis OSw aoc rt ihe, 

100 9°56 326783 99 
re 442 336222 124 
150 Pe OOO elie 149 
Jes) 4e41 334780 174 
200 4.21 334823 199 
(2fea) 4.09 33-4850 223 
250 3¢98 3346875 248 
300 Die Si oOoeIOB 298 
400 3e76 34.2035 SOT 
5U0 3065 54.123 496 
600 3052 354e163 5o5 
700 3e353 34-236 694 
800 3e14 342314 7193 
900 2-98 544369 891 
1000 2-84 34.6413 990 


1200 2.60 346445 1188 
15v0 2055 340513 1484 
2000 1.95 34.585 LIT6 
<500 1.75 34.624 2467 
5000 1.59 34.650 2956 
3500 1.54 34.669 3445 
4000 1.55 34.676 2955 
4100 1.54 34.679 4031 
4200 1.52 34.682 4128 


SIGMA 
T 

252835 
25.4835 
25.843 
25-842 
25.842 
25.862 
25.879 
262354 
262724 
20.797 
26.852 
26.886 
26.917 
26.979 
27-066 
27.147 
27.2191 
27.267 
272348 
27-406 
276454 
27.501 
2hoovir, 
27.665 
27.712 
27.744 
27.764 
27.769 
27.772 
PETALS 


SVA 


217.2 
217.3 
216.7 
216.9 
217-2 
215.4 
214.0 
165.9 
133.0 
127.6 
122.5 
116.9 
111.5 
103.7 
9602 
9202 
798 
7002 
6663 
59.7 
S2el 
48.4 
45.9 
45.2 
46.2 
4509 
4509 
4602 


SVA 


217.2 
217.3 
216.7 
216.9 
217.61 
215.5 
214.1 
169.1 
134.3 
127.6 
122.5 
119.4 
116.7 
111.1 
103.6 
96.7 
9361 
86.4 
7901 
7401 
69.9 
66.0 
SIS)ehs} 
52.0 
48.3 
45.9 
4502 
4661 
46.0 
45.9 


GMT 18.7 
THETA SVA 
(THETA) 
5-76 21762 
5e76 21702 
5e72 21664 
5e72 216-6 
5072 216-6 
5e62 214-5 
5-55 212.8 
4.33 164.8 
4.59 131-4 
4.40 125-8 
4.20 120-6 
3-97 114.7 
3-85 108.9 
3e73 100.3 
3.60 91.9 
3045 8701 
3eil 74.0 
2079 6364 
2-53 589 
2024 51.4 
1.82 42.8 
1.57 38.0 
eto 34 6 
1.27 3204 
1.22 31.6 
1.19 3iel 
1.17 3009 
1.18 31.0 
THETA SVA 
(THETA) 
5°76 21762 
5°76 21762 
Se72 21665 
5e72 2166 
5e72 21666 
5e63 214.7 
5°56 21269 
4o41 167-9 
4.58 132-8 
4%.40 125.8 
4.19 120.6 
e077 11763 
3097 114.64 
3e84 108-5 
SefS O01 
3-61 9204 
3248 Bee 
3029 80.9 
3208 7302 
2092 67-7 
2e77 6361 
2052 5806 
2023 51.2 
1.82 42e7 
1.57 3729 
Lie Si7, 346 
1.27 Seed 
1.22 31.7 
1.20 31-35 
1.18 31.0 


STATION 


DELTA 
D 
00 
022 
°46 
°68 
1el1l 
1-66 
2-20 
2-68 
3-04 
3035 
3265 
4.23 
4.78 
5°88 
6-97 
8.12 
947 
10.96 
12.33 
14.21 
17.02 
19.55 
21.95 
24.229 
26-07 
27216 
27.60 
27.64 


DELTA 
D 
©00 
22 
043 
°65 

1.09 
1.63 
2016 
2.65 
3-03 
3635 
3-66 
3296 
4.25 
4.82 
5-90 
6289 
7284 
8.75 
9-57 

10.34 

11.05 

1241 

14.29 

17.07 

19.57 

21-93 
24.20 
26-47 
26-93 
27-39 


P 


POT. 
EN 

00 
eO1 
e005 
ell 
029 
065 
4-14 
1-69 
2220 
2e71 
3029 
4.61 
6014 
10.02 
15-09 
21-75 
312645 
44.89 
60.06 
85-74 
135-30 
193-15 
260.52 
338.38 
430-21 
450-55 
469.28 
471.32 


POT. 
EN 
°00 
°O1 
004 
e1i0 
028 
°62 

1.10 

1-65 

2018 

2071 

3e31 

3-96 

4.68 

6027 

10.10 
14.68 
19.98 
25°97 
32027 
38-91 
45284 
61.10 
86-89 
136244 
EIST (2 
259-72 
334294 
421.87 
440.93 
46036 


OXY SOUND 
7.19 1471. 
7.16 1471. 
7o14 1471. 
7.13 1471. 
7e14 1472. 
7.12 1472. 
7.09 1472. 
5-59 1468. 
3-98 1470. 
3639 1470. 
2081 1469. 
2.26 1469. 
1.78 1470. 
1.31 1471. 
°91 1472. 
095 1474, 
°69 1475. 
095 «1477. 
°57 1480. 
°78 1484. 
1.41 1490, 
2.02 1498. 
2.62 1506. 
3-02 1515. 
3.29 1524. 
Se35 1525. 
3644 1527. 


Senet 1527.5 


OXY 


7.19 
7216 
7.14 
7.14 
7214 
7.12 
7.99 
5.69 
4,04 
3.39 
2.80 
Jeol 
2.24 
1.76 
Wawel 

93 

094 

0&3 

°68 

61 

«55 

258 

«80 
1.42 
2.03 
eee | 
3.01 
Diet 
3.31 
3.239 


SOUND 


1471. 
1471. 
1471. 
1471. 
1472. 
1472. 
1472. 
1468, 
1470. 


"1470. 


1469, 
1469. 
1469. 
1470. 


‘1471. 


1472. 
1474. 
1474, 
1475. 
1476. 
1478. 
1480. 
1484, 
1491. 
1498. 
1506. 
1514. 
1523. 
1525. 
1526. 
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Results of STD Observations 


(P-78-1) 


2e00 


WOO 


600 


(METERS) 


B00 


DEPTH 


1000 


1200 


1400 


Figure 5. 


24 


SALINITY DIEEERENGE. 2.08 


—le —US 0% 30 O04 .08 .ile 


Correction applied to 
* STD plots. 


Salinity difference between hydro data and STD. 
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Figure 6. Temperature difference between hydro data and STD. 
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FEM PE RARE eel 
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REF. NO. 78 - 1-1 
U8-33.0 N 125-33.0 WW 
MO.-1 DAY-6 GMT-23.4 
33 
Tat 


2 3 
SAL INIT sul Z19 0 


Si 


Chi rae cf eae 


REI RtIENGCe: NUS 


PusITIUN 
igs Ss OF oo. 
PRESS TEMP 
U oO aie) 
10 Je 39 
2u 10e13 
3U 10e23 
me) PUR, i 
Te 9282 
DEPT TEMP 
Qe Ge D6 
le Je DS] 
Le Ge 32 
3e 9254 
Ge 9261 
De Ge 69 
Te Ged 
De De GU 
106 9-89 
lee 10.200 
Mee LO. 02 
lee RCT ae io! 
eo. 1060«€12 
C4e TOR 157 
Dt. 10-18 
296 1J< 22 
326 10224 
Bie 10.25 
41le Loire 
42e 1022 


453—-33¢0Ns 


73— bn 


CASI 


NCiZ ANUGK APHY GROUP 


lie Dee) W 
40 POINTS TAKEN FROM ANALG TRACE 


SAL DEPTH 


31e3938 
32¢00 
She Ol) 
Seed 
Sra es. 
320270 
S| 
32024 
32026) 
Se esis 
320 34 
sée36 
Soe BOs 
3ee 39 
32¢39 
32640 
32e41 
3$Pe4l 
3204? 
32042 


0 
10 
20 
310 
50 
75 
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DAT & 
GMT 


SIGMA 
if 
24069 
24288 
24691 
24091 
24695 
25018 


oy ae ee fa 


c304 


SVA 


215 3.9 
30804 
30602 
30507 
3C2e& 
28143 


DiP,tH 


46 6 
436 
4% 
Sle 
D4 e 
5D e 
60 e 
bee 
E30 
ED5e 
olom 
676 
OFe 
T1006 
736 
Ltue 
Te 
506 
Ble 
B2e 


DiLLTA 


pte ti 


10023 
10220 
10619 
1 04-13 
106011 
10010 
10-07 
9499 
or 530 
9eBSG 
9 e387 
9292 
3232 
3288 
9934 
9eSl 
9280 
3e30 
9280 
2280 


STATION 1 


POT e 
EN 
Ood 
OeV2 
0606 
0014 
Oe 39 
02835 


SAL 


32243 
32043 
3ce43 
320 +4 
Byer AS 
326%6 
32248 
32 poke | 
Sine 39 
326.0 
Sire 
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Se 77 
SIG (KS 
SIC Me, 
Se OS) 
Sea 1 
De OV 
4253 
4e56 
4041 
4022 
4e12 
4203 
3285 
geld 
32665 
Je 
3e1l5 
2235 
2e6f1 
2e 39 


mo=s 1 — 
OeQNe 
CAST 


SAL 


32076 
Siero 
32e7b 
32e 76 
J2e71G 
Sie 
3204 
eT Ee LS) 
33076 
shStryeis | 
33084 
330287 
33489 
33094 
34205 
34614 
340621 
342633 
34242 
34043 
34055 


40 
145- QO e0W 


85 


DATE 
GMT 


3S 2/778 
SO oor 


STATION Pp 


152 POINTS TAKEN FROM ANALOG TRACE: 


DEPTH 


124 
149 
174 
i939 
Vat edt 
248 
29a 
397 
496 
coke be] 
1233 
990 
1188 
1433 


SIGMA 
T 
25284 
25283 
25284 
25084 
25084 
25088 
2Oe07 
26060 
26077 
262083 
26087 
260290 
260693 
260098 
27208 
27216 
27e23 
27036 
27046 
27053 
27261 


SVA 


217el 
218 el 
21724 
27 6S 
217026 
21462 
19663 
1455 
1303 
L251 
leled 
118.65 
116¢1 
11120 
LO2eit 
95e6 
BI9e5 
7820 
6904 
G3e6 
S7el 


DELTA 
D 
02 O 
Oe22 
02 44 
0265 
1209 
1263 
Bere 
ce D7 
aot 
3023 
3054 
3284 
4e13 
4-70 
5e 77 
6076 
7269 
Ie 36 
10283 
l2e153 
13296 


POT e 
EN 
020 
OedJl 
O204 
Oe lO 
G~e28 
Oniee 
1209 
1256 
2204 
PAV Vik 
3016 
3081 
4-452 
GeldO 
9e92 
14.248 

19 2664 

S3teSl 

44.)6 

590&3 

B4.2657 


SOUND 


1471. 
1471e 
1471. 
14726 
1472.6 
i4 72-6 
14706 
14696 
14706 
1470. 
14696 
14706 
1470. 
1470-6 
1471. 
1472.6 
1474.6 
14766 
1478.6 
1480.6 
1484.6 


DB 


PRES OU RES, 


60 


leo 


-—2 
CO 
GS) 


CUO 


3005 


re 
SALINI 


86 


TEMPERA TU Ribs oe 
_ 8 Lie 


Neate aN Ce acs ocr | it 


$0-0.0 N 145-0.0 W 


O0.-2 DAY-4 GMT-17.e 


oxo 3 5 
iss 


OF FSHCRE OUCEANGQGRAPHY GRUUP 
REFERENCE NOe 


PUSTIT IUN 
Mimo UALS 


PRESS 


50- 


Dios? 


TEMP 


oa tel Ge} 
Sie? > 
Dlett-o 
bret O 
Dien! 3 
Hie 6 
5206 
4e5D1 
4059 
4e 38 
4022 
Gell 
4209 
323% 


CO ee 
OeINs 
GAST 


SAL 


Seren 
Sue OTe 
Bie (ts 
32078 
Bie 
32079 
322094 
3300 
SES TOV 
esters 3S 
33286 
Sie 
Soe oc 
33095 


41 
145- O2«0W 


87 


DATE 
GMT 


EO le ha / Tht as 
Lee 


STATION P 


77 POINTS TAKEN FROM ANALGG TRACE 


DtPTH 


@) 
10 
20 
30 
50 
75 
99 
124 
149 
174 
199 
Z2e3 
2446 
298 


SIGMA 
1 
25285 
254686 
25086 
25435 


(25285 


2S5e 86 
200606 
26037 
26077 
26284 
262838 
26491 
26296 
264¢99 


SVA 


215-4 
eb ey? 
21565 
216¢0 
eLowec 
21507 
19609 
14962 
ZS Oe 3 
12345 
12061 
LW is7 eS 
Ll3ecd 
1103 


Welt A 
D 
020 
Oo Ce 
0043 
0265 
1208 
1e62 


ae Os Ne 3 


ceo? 
2eJl 
ie 
3053 
3033 
4e12 
4ed7 


POT. 
EN 
one) 
O01 
0204 
Oe 10 
0028 
0262 
1.09 
Lite 
2etD 
bs WOVE 
3620 
42423 
6205 


SOUND 


14 71le 
1471. 
1471. 
1472.6 
1472.6 
14726 
1470-6 
1449.6 
14 706¢ 
14706¢ 
14706 
1465. 
1469.6 
14706 


60 


DB 


120 


—» 
CO 
C 


PRESSUNE, 


care 


S005 


ie 
SALINI 


88 


TREMP A ee ee 
Li 8 le 


Fe ING. AG = oer 
40-0.0 N 145-0.0 W 


0.-2 VAT=—5 OM -1 7.2 


33 3 35 
11, U7 UU 


OFFSHUERE OCEANUGRAPHY GROUP 


REFERENC 
PJISTTION 
a oe @ | ie 0 


PRESS 


E NOUe 
50- 
Oe See 


TEMP 


ry 
me fe er 
ne) 


183- i- 
OeUNs 
CAST 


SAL 


S32 elas 
Sere la 
BY Cy TAS) 
e ar ad 
Be reitat 
32078 
32e90 
33047 
B36 Go 
332¢82 
33-84 
33437 
33099 
3394 


42 
L45—- OedJdW 


89 


WATE 
GMT 


D7)" 27 rs 
1762 


STATION P 


77 POINTS TAKEN FROM ANALCG TRACE 


DEPTH 


99 
124 
149 
174 
199 
me 
248 
278 


SIGMA 
Af 
25686 
252036 
25286 
252e85 
259e35 
25e 86 
26202 
26254 
26075 
26283 
26287 
20290 
26093 
26¢98 


SVA 


215060 
215e3 
21506 
21E02 
21565 
21661 
201e1 
1S2el 
13129 
12446 
Vaio = 
Lisec 
OE CASAS 


[Se ee 


DELTA 
D 
020 
0022 
0043 
Oe 
1208 
le 62 
cero 
2¢e53 
rea AS ie 
3025 
3254 
3e86 
4e15 
4e72 


POT. 
EN 
020 
0201 
0204 
0210 
0228 
1210 
1-58 
APS (Oh yé 
2e0O 
3ei9 
3284 
4294 
6e13 


SOUND 


1471le 
L1471le 
1471. 
1471. 
14726 
L4726 
1471. 
1469. 
14706 
14706 
1470.6 
14696 
1470.6 
1470-6 


Suid 


DB 


O) 
2 
cS 


CO 
| 
CO 


PRESSURE. 


1200 


150035 


Sie 
SALINI 


90 


TEMPERATURE, C 
F 8 


REPS -NOS 76 - li 45 
50-0.0 N 145-0.0 W 


MO.-e DAY-6 GMT-1?7.e 


5) 3 
T1H40400 


16 


VEFSHCRE 


POSITION 


Riaevw > (er STP 


PRESS 


0 

10 
20 
30 
sy, 
Firs) 
190 
Wao 
ia 
WS 
290 
22> 
zu, 3 40) 
300 
400 
200 
500 
83900 
1000 
1200 
ESE ORG) 


OCE ANUGRAPHY GROUP 
REFERONCE sNDs 


ays 


TEMP 


5074 
5074 
502/74 
5074 
50 74 
De8/ 
52020 
4254 
4058 
4G4e4l 
4e21 
4212 
4207 
3e84 
3e/76 
3ef7 
3e D2 
3015 
2082 
7269 
Ze 3 


7B— 1- 
OeONye 
CAST 


SAL 


aaye Tl 7 
See77? 
Jee 77 
Scxveit Ts 
S207 7 
32073 


322¢83- 


33e59 
332077 
33031 
33035 
Soar 
33.089 
332394 
34205 
34615 
34e2e 
34634 
34043 
34248 
34655 


43 
145- 0.0w 


154 POINTS 


DEPTH 


0) 
10 
20 
30 
50 
“es 
99 
124 
149 
174 
199 
Ze 
248 
293 
397 
496 
S95 
793 
S990 
1188 
148 3 


71 


DATE 


O/ 27 Ga 


GMT 1702 


SIGMA 
‘i 
25e85 
25e85 
23085 
25085 
20655 
25e85 
26200 
26263 
26078 
260282 
260288 
26090 
264e¢92 
20098 
27208 
27e1& 
270424 
ae aH 
27046 
27693 
27261 


SVA 


216¢e0 
216e¢e3 
21604 
21645 
21607 
21666 
202069 
14267 
12946 
Ne aoS:, 
P20 
11823 
116e2 
1108 
1027 
$503 
6B8eY9 
CUO 
6923 
64el 
57e1l 


DELTA 
D 
Ve O 
Qe22 
0043 
0065 
1208 
le 6&2 
2e16 
2e58 
2e92 
3024 
3054 
3284 
4e13 
4270 
Se/7 
6e 76 
7268 
Ie 33 
10680 
l2e13 
13694 


SrA Monee 


TAKEN FROM ANALCG TRACE 


SOUND 


1471. 
1471. 
1471. 
1472.6 
14726 
14726 
1471. 
1459. 
14706 
14706 
L469~6 
14706 
1470. 
1470. 
1471. 
14726 
1474. 
14756 
1478.6 
1430. 
1484. 


Sup 


DB 


GOO 


[> 
& 
Ce 


PRES OURE,, 


1200 


1500.5 


32 
SALINI 


a2 


TEMPERATURE Sa 
MI 8 


REE. NG. 48 > eae 319 


50-0.0 N 145-0.0 W 


MO.-2 DAY-10 GMT-18.1 


S35 2 35 
Py, @706 


OFF Snore 
REFERENC 
PUSITIUN 
Keowee | Ss 


PKESS 


UCLANOQ GRAPHY GROUP 


E NUe 
me Ye 


78- 1- 
Qe ONe 


Gr"STPT CAST 


TEMP 


5e°33 
9e39 
5e¢ 40 
5040 
5049 
5e42 
Sera 
42656 
42659 
4e47 
40625 
413 
4.901 
3287 
3e 76 
3064 
3eSl 
S3eilS 
et 
POET 
Cane 


SAL 


Seer 
cents: 
32678 
iat Wa GES 
Sy aa By Mie! 
seer 3 
32284 
33643 
Ste 7 DS 
3331 
33e83 
33087 
3390 
Joes 3 
34e07 
34e17 
34025 
34035 
34643 
34049 
34658 


50 
L45- OeOWw 


a3 


DATE 
GMT 


1047 2/778 
1861 


STATION P 


151 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


SIGMA 
T 
235289 
252e89 
25090 
25290 
25290 
25090 
eae he Jes) 
2600953 
2602759 
26032 
26286 
26290 
26094 
26297 
27219 
27019 
2l7e2o 
27238 
27047 
2254 
27062 


SVA 


Zins 9 
2. 2 
21109 
22s 0 
Bite. 
212.5 
208. 1 
15203 
ite. 2 
126.0 
i2zee3 
11866 
11561 
ities 
10063 
9268 
Bek 
7608 
6902 
H2e08 
Sheiry 2 


DELTA 
vD 
00 
Vecl 
02042 
Oe 64 
le 06 
1259 
2el2 
Cae Bale 
2e 90 
30 22 
38 Oo 
3e 3 
4Aele 
4205S 
5075 
be 72 
Tete 
9ecS 
LO. 7i 
12407 
13680 


PGT e 
EN 
0 29 
Oe01 
0204 
QeldD 
0227 
Or mom | 
1.08 
les? 
2206 
Ceo 
3018 
30 8&4 
4054 
bel 3 
GeGl 
14.34 
196e36€ 
BVO, 
44434 
5S e D1 
B3e47 


SOUND 


1470.6 
14706 
147064 
14706 
1471. 
1471. 
1471. 
14706 
14706 
14706 
1470. 
14706. 
14696 
14706 
1471le 
14 726 
1474. 
1475.6 
14786 
14806 
1434. 


Pi oUt, 


604 


NM 
eS 


— 
CO 
C 


2u0; 


300.5 


on 
Steere 


94 


TEMPEH A DOH aHe rane 
Ly 8 l 


fee NO wea) e ae 


50-0.0 N 145-0.0 W 


0.-2 DAY-11 GMT-17.4 


aps. 3 a2 
Tee Or aaie 


OFF SHORE 
REFERENC 
PiISITION 
SeasgTs 


PRESS 


O 
10 
20 
30 
30 
te 
100 
1s 
150 
i75 
290 
22D 
rn NY) 
300 


UCEANOGRAPHY GROUP 


t NOe 
ao 


T18—>- 1l- 
Oe QNe 


oe str Tons 


TEMP 


5042 
S043 
$043 
%e 44 
3244 
52044 
5244 
4042 
4258 
4245 
4027 
4205 
3298 
3¢87 


SAL 


S204 7 
Re aa al al 
3S2e/77 
322e78 
See 
eet 
Sigel SB 
33041 
Soe 7S 
33079 
33082 
330836 
33088 
33293 


i 
145- O4«0W 


o3 


DATE 
GMT 


Lif 2/773 
1703 


STATIGN Pp 


87 POINTS TAKEN FROM ANALCG TRACE 


JEPTH 


G 
10 
20 
30 
50 
os 
99 

124 
149 
174 
199 
Ota 
248 
298 


SIGMA 
qj 
25089 
25089 
252839 
250¢89 
25069 
25609 
25289 
26250 
26074 
26230 
26085 
26290 
26293 
26097 


SVA 


21204 
21209 
213.0 
yas WTA ee 
21205 
redle raat Th 34 
213-0 
155e1 
1S2%e.6 
Lleve4 
1236«2 
118e6 
11620 
11169 


DELTA 
D 
020 
Overcoat 
0e 43 
0064 
le 06 
1.59 
ce eS 
2059 
22094 
3e27 
3258 
30 89 
4212 
4075 


POT e 
EN 
Oe0 
Oeil 
02.04 
Oe10 
Oe27 
Ve Gl 
1208 
1e61 
2eli 
Ce &4 
3024 
4.61 
6220 


SOUND 


14706 
1470e 
14706 
14706 
1471le 
1471. 
1471. 
L469. 
14706 
1470.6 
14706 
14696 
1469. 
1470. 


60 


DB 


1204 


j——2 
CO 
© 


PRESSURE, 


2404 


300, 


3e 
SALINI 


96 


TEMPE Rey Ure ee 
| 8 le 


AER. NOW: 76: = y= 


PO-O.0 N 145-0.0 W 


O.-2 DAT-le GMT-17.¢2 


ao 3 35 
Tt, O700 | 


OFF SHURE OCEANOGRAPHY GROUP 


REFEREE MC 
POSITION 


E Nie 


[o= 


78- 1- 
Oe ONs 


RESULTS OF oT" CAST 


PRESS 


TEMP 


50 44 
De 49 
3045 
De4D 
De 45 
5246 
5 0131 
4263 
4200 
4e3e 
4020 
4205 
30938 
Se oO 


SAL. 


32277 
SV ARy TCS) 
Sie esis 
32.018 
Wary fee! 
Be. 
32230 
315050 
Seas 
Soo 2 
23.035 
SONS) 
33689 
33094 


52 
145- 0e0W 


Wy 


DATE 
GMT 


12/ 2S EG 
1702 


STATION Pp 


90 PUINTS TAKEN FROM ANALCG TRACE 


DEPTH 


O 
10 
20 
30 
50 
t6 
99 

124 
149 
174 
199 
228 
248 
298 


SIGMA 
T 
25288 
25089 
25089 
25489 
25289 
25289 
25092 
26056 
2604-7 
26084 
26 088 
26291 
26093 
26099 


DELTA 
) 
000 
Os21 
0042 
0264 
1e 06 
12-59 
2013 
2056 
2290 
Be 22 
352 
3.82 
ts tid 
4e67 


POT e 
EN 
Oe 
0201 
0204 
O10 
Oe 27 
Oe€1 
1.208 
Leow 
2205S 
Cay ST 
3016 
3-280 
Gehl 
6209 


SOUND 


14706. 
1470.6 
14706 
1470. 
1471. 
1471. 
1471. 
14706 
14706 
1469-6 
1460.6 
1469.6 
1469. 
1470-6 


300 


DB 


G00 


CO 
eS) 
© 


migseesrosUig darn 


12004 


1500,5 


oie 
SALINI 


98 


TEMPERATURE von 
: S Le 


BEE. NO. 78 - Ll = hos 


U9-3H.0 N i1386-40.0 W 


N6.-2 PRY-is GHI-15.3 


23 3 30 
iy, ees 


99 


OFE SHORE OCEANGGRAPHY GROUP 


RO Pi@eNLis Nae ie— b- $3 DATE L3/, 2/15 STATIGN 10 
POSITION 49-34e0Ne 135-40 00W GMT 15¢3 
ResUL ts OF S.TPY CAST 1563 POINTS TAKEN FROM ANALGG TRACE 
PRESS TL MP SAL DEPTH SIGMA SVA DELTA POT e SOUND 
1 D EN 
9) 60746 32059 0 25053 24100 Orme) - O40 14756 
10 Hef6 32e59 10 254e58 24l1e7 Ve24 Oe0Dl 14756 
20 ie, fey 32460 20 25259 24l1e2 0243 0205 1475. 
30 6075 32evV 30 Pads IO Toe 2413 0072 Oell 1475.6 
30 O4072 32-61 50 252¢6V 240¢5 be Zl Oe Jl 1476.6 
TS o0e47 32036 Vs 235283 219-20 1279 0268 14756 
100 Je B 3 3320 99 26613 186e2 2e 30 lel 1474.6 
Was 5 e bl 33254 124 26e55 150¢7 2e 72 les Gal 1474. 
£5¢ Be D2 33650 149 26069 Leste > 3208 Ze kz 1474.6 
hy 15 meres | 3363:3 174 20075 LS «7%, 3042 20.68 14736 
200 4297 33685 199 26279 1238 3e 75 S160 1473.6 
ae Ae le 33036 223 20083 2303 4207 32099 1472.6 
ase 0 | 4654 3305 7 248 26086 12360 4.38 4e74 1472. 
300 4e33 33091 298 26091 118e2 4298 6042 1472e 
490 4204 34204 397 27204 106e2 oe 03 10.36 1472.6 
5V0 3280 34e13 496 27014 97 28 7210 154602 14736 
699 Jie 2 34222 55 27024 B9e2 Be 03 200ec4 14 74.6 
800 3ecdJ 34633 TIES 27236 T8ef Gel 32eif 14766 
10V09 Feat Ya Ws 34641 IB0 <7e45 7008 11.20 45085 14736 
1200 2062 34048 11838 atie Do 6307 12e55 60097 14806 


1500 Cag s3 346 94 1484 272660 Ste? 14637 BS e092 14B4.6 


300 


DB 


6004 


de) 
= 
= 


PRESSURE. 


1200 


15005 


3e 
SAL INI 


100 


TEMPERA LURE sat 
ul 8 Le 


REF. NO. 786 - k= $u 
U9-26.0 N 136-40.0 W 
MO.-2 DAY-13 GMT-21.8 


33 3y 35 
ti. OGIO 


OFF SHCRE UCrANOGRAPHY GPOUP 


REFERENC 
POsITIGN 
Reavis 


PRESS. 


L100 
eS 
Rwy 2) 
Live 
200 
2d3 2-3 
20 
300 
400 
9900 
600 
3800 
1090 
1200 
1500 


ENOe 


Tee 1 


49-264e0Ns 
Oe Sil PP? CAST 


TEMP 


7202 
6099 
He IT 
6097 
62093 
He97 
65e71 
He49 
Osc? 
be24 
6203 
5293 
Desi 
4.87 
4e71 
4e29 
3e92 
3246 
Se lsl 
2079 
2e39 


beet 


32048 
32643 
32049 
32049 
3204Y 
3250 
32059 
Bi Shi He 
33%577 
S8eul S 
33083 
33e37 
33489 
33238 
33098 
34207 
34e15 
34032 
34e 41 
34047 
34055 


54 
136-40 e0w 


DEPTH 


O 
10 
20 
30 
30 
Te 
99 

124 
149 
174 
199 
eee 
248 
298 
SOW, 
496 
S95 
19S 
9990 
1188 
1484 


101 


DATE 


b3// 2/iGS 


GMT 21¢8 
178 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
¥ 
25046 
25046 
2504? 
25047 
25047 
25248 
29259 
26203 
26042 
26256 
26064 
26069 
atvest@3 
26083 
26293 
27204 
27015 
ethic 
27e4e 
27250 
27260 


SVA 


Cee 
25340 
exes s 
25233 
Leet 
24205 
2000S 
16462 
lSlee 
14365 
139e1 
135eG 
12604 
11723 
1074 
98el 
8226 
T3007 
666 
i wie 


DELTA 
vD 
000 
0025 
Oe Sl 
076 
1226 
1299 
Cae 
307 
3253 
3e 33 
4¢30 
4265 
4299 
Sed5 
He 86 
7298 
9201 
i0e8sl 
12.237 
13.77 
15263 


STATION 9 


POT e 
EN 
020 
OeCl 
0205 
Oel2 
0. 32 
Omuaric 
Pre2Zs 
lel 
2aroD 
Sieicul 
3eGJt 
4.57 
Seg 
7234 
lil e€0 
16281 

(eaves CY) Ef 

390,22 

49 0254 

65. 322 

90234 


SOUND 


14 7He 
1476.6 
14766 
14766 
1476.6 
L1477e 
1476. 
L477e 
i477. 
1477 e 
1477. 
1477. 
14 77e 
1474. 
14756 
1475-6 
1475-6 
14 77e 
1479.6 
L481. 
1484. 


300 


DB 


6004 


CO 
Ca 
C 


PRES OURE, 


12004 


1500.5 


32 
SAL INI 


102 


REM REHAB Eyal 
Lu 8 le 


PREF Nhe. ?ve=- 1i=-Sss 


U9-2.0 N 130-40.0 W 


MO.-e DAY-14 GMT-15.9 


33 34 a be. 
Tt, Y6200 


103 


JEFSHCRE OCCANUOGRAPHY GROUP 


REPERENCE NIP 7 8=— *T=- S$*j UATE ‘1@/ 2ht8 STATION 6 
POS TTLON 49— 2eOINe 130—-402-0W GMT 153e9 
Mia OF =STP LGAs i 162 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH STIGMA SVA DELTA PCT. SOUND 
T D EN 
O Beld Sd tes he OQ 254306 262¢3 Oe O 029 14806 
10 8204 Soe 10 25236 2625 02«26 Ue Dl 1480.6 
fa. 6) B8e09 Sees 20 25e36 262 06 0253 0205 1480-6 
30 8210 See) 50 25236 26300 0079 Oel2 14@lLl. 
35,0) 8210 3255 50 252036 26303 le3l 0234 1481. 
£5 7293 32264 Tm 25245 Loves 1. S97 0.75 148le 
100 62084 BSlens 99 26013 190.4 2052 1.2624 1478. 
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LIST OF OMISSIONS 


Hydrographic Data: 


Consec. # Comments 


Notes (MacNeill, 1977): 


1. The data is suspect because of a reversal of gradient by >.O1 °/oo (salinity) 
or >.08 m1l/2& (oxygen). 


2. The data is deleted because of very irregular data values (usually a mis- 
tripping or leaking bottle if both oxygen and salinity are irregular). 


3. The data is deleted because duplicate samples at a depth were not within 
-01 /oo (salinity) or .08 m1/2 (oxygen). 


STD Data: 
Consecutive number Comments 


ss) trace only to 700 m due to a winch 
malfunction. 


Note: Consecutive numbers 27 to 32 and 44 to 49 are part of the MILE program 
and are not included in this report. 
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